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,Q WKLV VWXG\ , H[SORUH IRXU VWXGHQW WHDFKHUVCYHUEDOL]HG UHIOHFWLRQVEDVHGRQ WKH IROORZLQJ
UHVHDUFK TXHVWLRQ ©:KDW FKDUDFWHUL]HV IRXU VWXGHQW WHDFKHUVC YHUEDOL]HG UHIOHFWLRQV
FRQFHUQLQJWKHLULQWHUQVKLSSHULRGGXULQJWKHLUWKLUG\HDURIWHDFKHUHGXFDWLRQ"´7KLVVXSHULRU
UHVHDUFKTXHVWLRQLVLOOXPLQDWHGWKURXJKWKUHHXQGHUO\LQJUHVHDUFKTXHVWLRQV
 :KDWDUHWKHVWXGHQWWHDFKHUVRULHQWHGWRZDUGVLQWKHLUUHIOHFWLRQV"
 :KLFKOHDUQLQJLVH[SUHVVHGLQWKHVWXGHQWWHDFKHUVUHIOHFWLRQV"
 +RZDUHWKHVWXGHQWWHDFKHUVUHIOHFWLRQVDQFKRUHG"
7KH WKHVLV LV VWUXFWXUHG WR IUDPH WKH IRXU DUWLFOHV IURP WKH VWXG\ 7KH ILUVW DUWLFOH LV D
V\VWHPDWLFUHYLHZRISUHYLRXVUHVHDUFKRQWKH1RUZHJLDQ*HQHUDO7HDFKHU(GXFDWLRQ1*7(
LQWKHSHULRGEDVHGRQWKHIROORZLQJUHVHDUFKTXHVWLRQ©:KDWGRZHNQRZDERXW
WKH1*7( DQGZKDW GRZH QHHG WR H[SORUH IXUWKHU"ª ,Q WKH VHFRQG DUWLFOH , H[SORUH WKH
UHVHDUFK SDUWLFLSDQWCV UHODWLRQDO RULHQWHG REMHFWLYHV IURP WKH IROORZLQJ UHVHDUFK TXHVWLRQ
©:KDWPRWLYDWHVIRXU1*7(*UDGHVWXGHQWWHDFKHUVCUHODWLRQDOFRQFHUQVZLWKSXSLOVGXULQJ
LQWHUQVKLSV"ª 7KH WKLUG DUWLFOH FRQFHUQV WKHLU FRPSUHKHQVLRQ DQG XVH RI WKH FRQFHSWV RI
©WRROVª >©YHUNW¡\ª@ DQG WKH ©WRROER[ª >©YHUNW¡\NDVVDª@ EDVHG RQ WKH IROORZLQJ UHVHDUFK
TXHVWLRQ ©:KDW LV WKH PHDQLQJ FRQWHQW RI IRXU 1RUZHJLDQ VWXGHQW WHDFKHUV H[SUHVVHG
FRPSUHKHQVLRQ RI WKHLU ©WRROER[ª DQG ZKDW DUH WKHVH ©WRROVª RULHQWHG WRZDUGV"ª ,Q WKH
IRXUWK DUWLFOH , LQWHUSUHW DQG GLVFXVV KRZ WKH IRXU UHVHDUFK SDUWLFLSDQWV DQFKRUV WKHLU
UHIOHFWLRQVIURPWKHIROORZLQJUHVHDUFKTXHVWLRQ©:KDWFKDUDFWHUL]HVIRXU1RUZHJLDQWKLUG
JUDGH VWXGHQW WHDFKHUVC H[SUHVVHG FROOHFWLYH DQG LQGLYLGXDO UHIOHFWLRQVGXULQJ LQWHUQVKLSV"ª
 7KHVWXG\CVSKLORVRSK\RIVFLHQFHLVDQFKRUHGLQWKHFRQVWUXFWLYLVWUHVHDUFKSDUDGLJP
DQGWKHWKHRUHWLFDOIUDPHZRUNDUHEDVHGRQWKHEDVLFSULQFLSOHV LQ/HRQWMHYVDFWLYLW\
WKHRU\ LQ JHQHUDO DQG 'DOVJDDUGV  WKHRU\ RQ UHIOHFWLYH PHGLDWLRQ LQ VSHFLDO 7KLV
IUDPHZRUNZDV  DSSUDLVHG DV DSSURSULDWHZLWK UHVSHFW WR ERWKP\ VXSHULRU DQG XQGHUO\LQJ
UHVHDUFK TXHVWLRQ DV LW FRQQHFWV DVSHFWV WKDW LV UHODWHG WR ZKDW KRZ DQG ZK\ WKH VWXGHQW
WHDFKHUVUHIOHFWHGDVWKH\GLGGXULQJWKHLULQWHUQVKLSDQGLQDGGLWLRQLWDOVRPDGHLWSRVVLEOH
WRDQDO\]HWKHOHDUQLQJWKDWZDVH[SUHVVHG+RZHYHUWKLVGRHVQRWLPSO\WKDWDFWLYLW\WKHRU\
JDYHPHDQVZHUVWKDWDUHFORVHUWRWKH³WUXWK´WKDQRWKHUSHUVSHFWLYHVFRXOGKDYHGRQHEXWWKH
LQLWLDODQDO\VLVDQGH[WHQVLYHVHDUFKLQWKHOLWHUDWXUHLQGLFDWHGWKDWWKLVWKHRUHWLFDOIUDPHZRUN
ZDVDSSURSULDWHIRUP\LQWHUSUHWDWLRQRIWKHGDWDLQOLJKWRIWKHUHVHDUFKTXHVWLRQV
 ,PDGHXVHRIDTXDOLWDWLYHUHVHDUFKPHWKRG LQ WKHVWXG\ , IROORZHGDJURXSRI IRXU
VWXGHQWWHDFKHUVWKUHHZRPHQDQGRQHPDQ\HDUVGXULQJWKHLULQWHUQVKLSSHULRGVZLWK
DUGJUDGHFODVV SXSLOVDJHG\HDUVRI WZR WLPHV WZRZHHNV LQ WKHDXWXPQDQGVSULQJ
UHVSHFWLYHO\7KHGDWDZDVJDWKHUHGIURPVHPLVWUXFWXUHGLQWHUYLHZVERWKEHIRUH
DQG DIWHU WKH LQWHUQVKLS SHULRG WKH UHVHDUFK SDUWLFLSDQWVC UHIOHFWLRQ ORJV DQG YLGHR
REVHUYDWLRQ RI WKH JXLGLQJ VHVVLRQV ZLWK WKHLU PHQWRU ,Q DGGLWLRQ , PDGH XVH RI ILHOG
REVHUYDWLRQVWRFRQWH[WXDOL]HDQGGHYHORSUHOHYDQWTXHVWLRQVIRUWKHFORVLQJLQWHUYLHZV,QWKH
SURFHVV RI DQDO\VLV DQG LQWHUSUHWDWLRQ , KDG DQ DEGXFWLYH VWUDWHJ\ WKDW ZDV LQVSLUHG E\
+\OODQGHUDQG*XYnCVSURSRVDOIRUSURJUHVVLQDFRQVWDQWFRPSDUDWLYHPHWKRG
 7KH ILQGLQJV LQGLFDWH WKDW WKH YHUEDOL]HG UHIOHFWLRQV VHHP WR EH RULHQWDWHG WRZDUGV
KRZWKHUHVHDUFKSDUWLFLSDQWVFDQIDFLOLWDWHWKHSXSLOVOHDUQLQJDQGGHYHORSPHQW7KLVOHDGVWR
LY

DSULPDU\ FRQFHUQZLWK WKH HVWDEOLVKPHQW DQGPDLQWHQDQFHRI UHODWLRQVKLSVZLWK WKHSXSLOV
EDVHGRQDQXQGHUVWDQGLQJ WKDW WKLV LVDQHFHVVDU\SUHUHTXLVLWH WRVXSSRUW WKHLU OHDUQLQJDQG
GHYHORSPHQW7KH\DUH OHVVRULHQWHG WRZDUGV WKHLURZQ OHDUQLQJDQGGHYHORSPHQW DQGKRZ
WKH\FDQHYROYHWREHFRPHDFWLYHFRQWULEXWRUVLQWKHVFKRROVFRPPXQLW\RISUDFWLFHDQGDOVR
KRZWKH\FDQDQGVKRXOGZRUNZLWKSDUHQWVDQGH[WHUQDOFROODERUDWRUV7KLVLQGLFDWHWKDWWKHUH
VHHPV WR EH D PLVPDWFK EHWZHHQ WKH UHVHDUFK SDUWLFLSDQWVC DQG WKH 1*7(CV ³REMHFW RI
DFWLYLW\´7KHYHUEDOL]HG UHIOHFWLRQVZDV LQWHUSUHWHG DV VRSKLVWLFDWHG DQG VWUDWHJLF DQG ILUVW
DQGIRUHPRVWDQFKRUHGLQJRDOVHWWLQJVEXWDOVRWRVRPHGHJUHHLQWKHRUHWLFDODUWHIDFWVEDVHG
RQWKHLU³REMHFWRIDFWLYLW\´7KXVWKHDQFKRULQJLVOLPLWHGWRJRDOVDQGDUWHIDFWVUHODWHGWRWKH
UHVHDUFKSDUWLFLSDQWVCUROHVDVLQGLYLGXDOSUDFWLFLQJWHDFKHULQWKHFODVVURRPUDWKHUWKDQWKHLU
UROH DV OHDUQLQJ VWXGHQWV LQ WKH VFKRROCV FRPPXQLW\ RI SUDFWLFH 7KLV RULHQWDWLRQ DQG
DQFKRULQJ IXUWKHU LQGLFDWH WKDW WKH UHVHDUFK SDUWLFLSDQWV OHDUQ VWUDWHJLHV IRU FODVVURRP
PDQDJHPHQW SODQQLQJ DQG WHDFKLQJ ZLWK UHVSHFW WR WKLV SODQQLQJ ,Q VXFK WKH\ DUH
GHYHORSLQJWKHLUVLWXDWHGDFWLRQDQGUHIOHFWLYHUHSHUWRLUHEXWWKHLUSUDFWLFDOYLJRUVHHPVWREH
GHPDUFDWHGWRDVSHFWVFRQFHUQLQJLQGLYLGXDOLQWHUDFWLRQVZLWKWKHSXSLOV7KHLUGHYHORSPHQW
RI³FKDQJHDQGGHYHORSPHQWFRPSHWHQFH´ >³HQGULQJVRJXWYLNOLQJVNRPSHWDQVH´@DUH WKXV
LQWHUSUHWHGDVOLPLWHGDVWKHUHIOHFWLRQVGRHVQRWVHHPWREHRULHQWHGWRZDUGRUDQFKRUHGLQ
PRWLYHVJRDOVRUWKHRULHVPRGHOVUHODWHGWRWKHLUUROHDVDSDUWRIDSURIHVVLRQDOFRPPXQLW\LQ
WKHVFKRRODVZHOODVWKHLULQWHUDFWLRQVZLWKSDUHQWVDQGRWKHUFROODERUDWRUV 
 ,QWKHFRQFOXVLYHUHPDUNV,DUJXHWKDWLWPD\EHDSSURSULDWHIRUWKHWHDFKHUHGXFDWLRQ
WRHPSKDVL]HZKDW WKHVWXGHQW WHDFKHUVDUHRULHQWHGWRZDUGVZK\WKH\KDYHWKHVHFRQFHUQV
ZKLFKPHGLDWLQJPHDQVWKH\DSSO\DQGKRZWKH\WKLQNLQRUGHUWRDFKLHYHWKHLUJRDOV±WKH
WHDFKHU HGXFDWLRQPXVW FRQVLGHU WKH VWXGHQW WHDFKHUVC UHIOHFWLYHPHGLDWLRQ WR EURDGHQ WKHLU
SHUVSHFWLYHVDQGFRPSUHKHQVLRQRIWKHLURZQGHYHORSPHQW)URPWKLVWKHRUHWLFDODVVXPSWLRQ
WKH JXLGDQFH FDQQRW IRFXV VROHO\ RQ WKH SURGXFW RU WKH UHVXOW RI WKH VWXGHQW WHDFKHUVC
LQGLYLGXDO WHDFKLQJEXWPXVWDOVR LQFOXGHFRQVLGHUDWLRQVRI WKHPHDQLQJPDNLQJSURFHVV WR
JDLQ LQVLJKW LQWRZKHWKHU LW LV DSSURSULDWH LQ OLJKW RI WKH JRDOV RI WKH LQWHUQVKLS 7KLVZLOO
SURYLGHDEURDGHUIUDPHRIUHIHUHQFHLQFRQVLGHULQJKRZWRDGDSW WKHWHDFKHUHGXFDWLRQDQG
LQWHUQVKLSVDFWLYLWLHVDFWLRQVRSHUDWLRQVLQDGLUHFWLRQWKDWIDFLOLWDWHVWXGHQWWHDFKHUVCOHDUQLQJ
DQGGHYHORSPHQWLQOLQHZLWKWKHVWDWHGLQWHQWLRQV


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, GHQQH VWXGLHQ XWIRUVNHU MHJ ILUH DOOPHQQO UHUVWXGHQWHUV YHUEDOLVHUWH UHIOHNVMRQHU PHG
XWJDQJVSXQNWLI¡OJHQGHRYHURUGQHGHSUREOHPVWLOOLQJ©+YDNDUDNWHULVHUHUILUHDOOPHQQO UHU
VWXGHQWHUVYHUEDOLVHUWHUHIOHNVMRQHURPVLQSUDNVLVRSSO ULQJLGHUHVWUHGMHVWXGLHnU"ª'HQQH
SUREOHPVWLOOLQJHQEHO\VHVJMHQQRPWUHIRUVNQLQJVVS¡UVPnO
 +YDHUDOOPHQQO UHUVWXGHQWHQHRULHQWHUWPRWLVLQHUHIOHNVMRQHU"
 +YLONHQO ULQJNRPPHUWLOXWWU\NNLDOOPHQQO UHUVWXGHQWHQHVUHIOHNVMRQHU"
 +YRUGDQIRUDQNUHVDOOPHQQO UHUVWXGHQWHQHVUHIOHNVMRQHU"    
$YKDQGOLQJHQVHUVWUXNWXUHUWIRUnUDPPHLQQVWXGLHQVILUHDUWLNOHU'HQI¡UVWHDUWLNNHOHQHUHQ
V\VWHPDWLVNJMHQQRPJDQJDYWLGOLJHUHIRUVNQLQJSnDOOPHQQO UHUXWGDQQLQJHQLSHULRGHQ
EDVHUWSnSUREOHPVWLOOLQJHQ©:KDWGRZHNQRZDERXWWKH1*7(DQGZKDWGRZHQHHG
WR H[SORUH IXUWKHU"ª , GHQ DQGUH DUWLNNHOHQ XWIRUVNHU MHJ IRUVNQLQJVGHOWDNHUQHV
UHODVMRQVRULHQWHUWHPnOVHWWLQJ XW IUD I¡OJHQGH SUREOHPVWLOOLQJ ©:KDWPRWLYDWHV IRXU1*7(
*UDGH  VWXGHQW WHDFKHUVC UHODWLRQDO FRQFHUQV ZLWK SXSLOV GXULQJ LQWHUQVKLSV"ª 'HQ WUHGMH
DUWLNNHOHQ RPKDQGOHU GHUHV IRUVWnHOVH RJ EUXN DY EHJUHSHQH ©YHUNW¡\ª RJ ©YHUNW¡\NDVVDª
JMHQQRPI¡OJHQGHSUREOHPVWLOOLQJ©:KDWLVWKHPHDQLQJFRQWHQWRIIRXU1RUZHJLDQVWXGHQW
WHDFKHUV H[SUHVVHG FRPSUHKHQVLRQ RI WKHLU ©WRROER[ª DQGZKDW DUH WKHVH ©WRROVª RULHQWHG
WRZDUGV"ª ,GHQIMHUGHDUWLNNHOHQWRONHURJGU¡IWHU MHJKYRUGDQGHILUHIRUVNQLQJVGHOWDNHUQH
IRUDQNUHU VLQH UHIOHNVMRQHU XW IUD I¡OJHQGH SUREOHPVWLOOLQJ ©:KDW FKDUDFWHUL]HV IRXU
1RUZHJLDQWKLUGJUDGHVWXGHQWWHDFKHUVCH[SUHVVHGFROOHFWLYHDQGLQGLYLGXDOUHIOHFWLRQVGXULQJ
LQWHUQVKLSV"ª        
 )RUVNQLQJHQV YLWHQVNDSVWHRUHWLVNH SODWWIRUP HU IRUDQNUHW L GHW NRQVWUXNWLYLVWLVNH
SDUDGLJPHW RJ GHW WHRUHWLVNH UDPPHYHUNHW EDVHUHV Sn GH JUXQQOHJJHQGH SULQVLSSHU L
/HRQWMHYV DNWLYLWHWVWHRULJHQHUHOWRJ'DOVJDDUGV  WHRULRPUHIOHNVLYPHGLHULQJ
VSHVLHOW'HWWHUDPPHYHUNHWYDUSDVVHQGHPHGKHQV\QWLOPLQRYHURUGQHGHSUREOHPVWLOOLQJRJ
XQGHUOLJJHQGH IRUVNQLQJVVS¡UVPnO HWWHUVRP GHW NREOHU VDPPHQ DVSHNWHU QHWWRSS NQ\WWHW WLO
KYD KYRUGDQ RJ KYRUIRU DOOPHQQO UHUVWXGHQWHQH UHIOHNWHUWH VRP GH JMRUGH L O¡SHW DY
SUDNVLVRSSO ULQJHQLWLOOHJJWLODWGHWRJVnPXOLJJMRUGHHQDQDO\VHDYKYLONHQO ULQJVRPNRP
WLO XWWU\NN 'HWWH LQQHE UHU LPLGOHUWLG LNNH DW DNWLYLWHWVWHRUL JD PHJ VYDU VRP HU Q UPHUH
©VDQQKHWHQªHQQDQGUHSHUVSHNWLYHUNXQQHKDJMRUWPHQLQQOHGHQGHDQDO\VHURJRPIDWWHQGH
V¡NLOLWWHUDWXUHQLQGLNHUWHDWGHWWHWHRUHWLVNHUDPPHYHUNHWYDUIRUPnOVWMHQOLJIRUPLQWRONQLQJ
DYGDWDLKHQKROGWLOPLQHIRUVNQLQJVVS¡UVPnO    
 , VWXGLHQ EHQ\WWHW MHJ HQ NYDOLWDWLY IRUVNQLQJVPHWRGH +¡VWHQ RJ YnUHQ 
IXOJWHMHJHQJUXSSHSnILUHDOOPHQQO UHUVWXGHQWHUWUHNYLQQHURJHQPDQQnULO¡SHW
DYGHUHVSUDNVLVRSSO ULQJVSHULRGHUSnWRJDQJHUWRXNHULHQNODVVHHOHYHUSnnU'DWD
EOH KHQWHW IUD KDOYVWUXNWXUHUWH LQWHUYMX I¡U RJ HWWHU SUDNVLVRSSO ULQJVSHULRGHQH
IRUVNQLQJVGHOWDNHUQHV UHIOHNVMRQVORJJHU RJ YLGHRREVHUYDVMRQ DY YHLOHGQLQJVWLPHU PHG
SUDNVLVO UHUHQ , WLOOHJJ JMHQQRPI¡UWH MHJ GDJOLJH IHOWREVHUYDVMRQHU IRU n NRQWHNVWXDOLVHUH
VWXGLHQ RJ XWYLNOH UHOHYDQWH VS¡UVPnO WLO DYVOXWQLQJVVDPWDOHQH , DQDO\VH RJ WRONQLQJV
SURVHVVHQKDGGHMHJHQDEGXNWLYVWUDWHJLLQVSLUHUWDY+\OODQGHURJ*XYnVIRUVODJ
WLOIUHPGULIWLHQNRQVWDQWNRPSDUDWLYPHWRGH    
 )XQQHQHLQGLNHUHUDWGHYHUEDOLVHUWHUHIOHNVMRQHQHV\QHVnY UHRULHQWHUWPRWKYRUGDQ
IRUVNQLQJVGHOWDNHUQHNDQOHJJHWLOUHWWHIRUHOHYHQHVO ULQJRJXWYLNOLQJ'HWWHI¡UHUWLODWGH
I¡UVWRJIUHPVWHURSSWDWWDYnHWDEOHUHRJYHGOLNHKROGHUHODVMRQHUPHGHOHYHQHEDVHUWSnHQ
IRUVWnHOVHDYDWGHWWHHUHQQ¡GYHQGLJIRUXWVHWQLQJIRUnNXQQHVW¡WWHGHUHVO ULQJRJXWYLNOLQJ
'HHUPLQGUHRULHQWHUWPRWVLQHJHQO ULQJRJXWYLNOLQJRJKYRUGDQGHVHOYNDQXWYLNOHVHJWLO
nEOLDNWLYHELGUDJV\WHUHLVNROHQVSUDNVLVIHOOHVVNDSVDPWKYRUGDQGHNDQRJVNDOVDPDUEHLGH
PHGIRUHOGUHRJHNVWHUQHVDPDUEHLGVSDUWQHUH'HWWHLQGLNHUHUDWGHWNDQV\QHVVRPGHWLNNHHU
YL

VDPVYDUPHOORPIRUVNQLQJVGHOWDNHUQHVRJXWGDQQLQJHQV©REMHFWRIDFWLYLW\ª'HYHUEDOLVHUWH
UHIOHNVMRQHQH EOH WRONHW VRP VRILVWLNHUW RJ VWUDWHJLVN RJ I¡UVW RJ IUHPVW IRUDQNUHW L
PnOVHWWLQJHU PHQ RJVn WLO HQ YLVV JUDG L WHRUHWLVNH DUWHIDNWHU EDVHUW Sn GHUHV ©REMHFW RI
DFWLYLW\ª 6OLN EOLU IRUDQNULQJHQ DYJUHQVHW WLO PnO RJ DUWHIDNWHU NQ\WWHW WLO IRUVNQLQJV
GHOWDNHUQHVUROOHVRPLQGLYLGXHOWSUDNWLVHUHQGHO UHUHLNODVVHURPPHWIUHPIRUGHUHVUROOHVRP
O UHQGHVWXGHQWHULVNROHQVSUDNVLVIHOOHVVNDS'HQQHRULHQWHULQJHQRJIRUDQNULQJHQLQGLNHUHU
YLGHUH DW IRUVNQLQJVGHOWDNHUQHV O UHU VHJ VWUDWHJLHU IRU NODVVHURPVOHGHOVH SODQOHJJLQJRJ n
XQGHUYLVH L KHQKROG WLO GHQQH SODQOHJJLQJHQ 'H XWYLNOHU VOLN VLWW VLWXHUWH KDQGOLQJV RJ
UHIOHNVMRQVUHSHUWRDUPHQGHUHV SUDNWLVNH KDQGOHNUDIW DYJUHQVHV LPLGOHUWLG WLO DVSHNWHU VRP
RPKDQGOHU LQGLYLGXHOW VDPVSLOO PHG HOHYHQH 'HUHV XWYLNOLQJ DY HQGULQJV RJ XWYLNOLQJV
NRPSHWDQVHWRONHVGHUPHGVRPEHJUHQVHWHWWHUVRPUHIOHNVMRQHQHLNNHV\QHVnY UHRULHQWHUW
PRW HOOHU IRUDQNUHW LPRWLYPnORJ WHRULHUPRGHOOHUNQ\WWHW WLOGHUHV UROOH VRPHQGHO DYHW
SURIHVMRQHOW IHOOHVVNDS Sn VNROHQ VDPW GHUHV VDPVSLOO PHG IRUHOGUH RJ DQGUH VDPDUEHLGV
SDUWQHUH          
 , NRQNOXVMRQHQ DUJXPHQWHUHU MHJ IRU DW GHW NDQ Y UH KHQVLNWVPHVVLJ IRU
O UHUXWGDQQLQJHQ n YHNWOHJJH KYD O UHUVWXGHQWHU HU RULHQWHUWPRW KYRUIRU GH HU GHW KYLONH
PHGLHUHQGH KMHOSHPLGOHU GH DQYHQGHU RJ KYRUGDQ GH WHQNHU IRU n Qn VLQH PnO ±
O UHUXWGDQQLQJHQPnYXUGHUHO UHUVWXGHQWHQHVUHIOHNVLYHPHGLHULQJIRUnNXQQHXWYLGHGHUHV
SHUVSHNWLYHU RJ IRUVWnHOVH DY VLQ HJHQ XWYLNOLQJ )UD GHQQH WHRUHWLVNH DQWDNHOVHQ NDQ LNNH
YHLOHGQLQJHQXWHOXNNHQGHIRNXVHUHSnSURGXNWHWHOOHUUHVXOWDWHWDYO UHUVWXGHQWHUVLQGLYLGXHOOH
XQGHUYLVQLQJ PHQ Pn RJVn LQNOXGHUH YXUGHULQJHU DY GHQ PHQLQJVXWYLNOHQGH SURVHVVHQV
JUXQQODJIRUnInLQQVLNWLRPGHQHUKHQVLNWVPHVVLJLO\VDYPnOHQHPHGSUDNVLVRSSO ULQJHQ
'HWWH YLO JL HW EUHGHUH UHIHUDQVHJUXQQODJ L YXUGHULQJHQ DY KYRUGDQ PDQ NDQ WLOSDVVH
O UHUXWGDQQLQJHQRJSUDNVLVRSSO ULQJHQVDNWLYLWHWHULHQUHWQLQJVRPVW¡WWHUO UHUVWXGHQWHQHV
O ULQJRJXWYLNOLQJLWUnGPHGGHXWWDOWHLQWHQVMRQHQH



YLL

)2525'
'HQI¡OJHQGHDYKDQGOLQJHQXWIRUVNHUDOOPHQQO UHUVWXGHQWHUVYHUEDOLVHUWHUHIOHNVMRQHULO¡SHW
DYSUDNVLVRSSO ULQJHQ$YKDQGOLQJNXQQHLNNHEOLWWUHDOLVHUWXWHQDOOVW¡WWHQMHJKDUInWW'HWWH
JMHOGHUVSHVLHOW
         
• )RUVNQLQJVGHOWDNHUQH7DNNIRUDWGHUHWRNYHQQOLJLPRWPHJRJORWPHJY UHWHWWSnGHUH
L O¡SHW DY SUDNVLVRSSO ULQJHQ -HJ YHW GHWWH NUHYGH HQ HNVWUD LQQVDWV L SHULRGHU VRP
DOOHUHGHHUVOLWVRPPHQVNHUGHUHVDPWLGLJO\NNHWLOYLGHUHPHGDUEHLGLYHUGHQVYLNWLJVWH
\UNH'HUHKDUHWWHUPLQPHQLQJDOOHIRUXWVHWQLQJHUIRUnEOLEODQWGHEHVWH 
• \YLQG .YHOOR SV\NRORJLVN LQVWLWXWW 1718 'LQH XWPHUNHGH IRUHOHVQLQJHU VWUnOHQGH
YHLOHGQLQJ L IRUELQGHOVHPHGPLQPDVWHUJUDGVRSSJDYHRJ LNNHPLQVW ORMDOHRJJHQHU¡VH
YHQQVNDS KDU Y UW GLUHNWH DYJM¡UHQGH IRU PLQ PRWLYDVMRQ RJ LQVSLUDVMRQ WLO YLGHUH
IRUG\SQLQJLSHGDJRJLNN
• 3HGDJRJLVN LQVWLWXWW 1718 7DNN IRU WLOOLWHQ RJ UDPPHU VRP RYHUJLNN PLQH
IRUYHQWQLQJHU (Q HNVWUD WDNN WLO LQVWLWXWWOHGHU +DQV 3HWWHU 8OOHEHUJ IRU PHJHW JRG
WLOUHWWHOHJJLQJRJRSSI¡OJLQJ        
• .ROOHJDHQHYHGSHGDJRJLVNLQVWLWXWW17187DNNIRUIDJOLJRJVRVLDOWIHOOHVVNDS'HUHKDU
DOOH O UWPHJ QRH RP SHGDJRJLNN L O¡SHW DYPLQ ILUHnULJH VWLSHQGLDWSHULRGH (Q HNVWUD
WDNNWLO0DJQXV5\H5DPEHUJ2GLQ)DXVNHYnJ9HJDUG)UDQW]HQ.DUO$UQH.RUVHEHUJ
(LQDU6XQGVGDO$QQH/LVH6 WHUHQ6RQJHGDORJVLVWPHQ LNNHPLQVW'DQLHO6FKRILHOG
VRPKDUGU¡IWHWWHRUHWLVNHLQQIDOOVYLQNOHUOHVWRJJLWWYHUGLIXOOUHVSRQV
• +L67$/77DNNWLOOHGHOVHQRJDOOHNROOHJDHUYHGSHGDJRJLNNVHNVMRQHQIRURSSPXQWULQJ
RJWLOUHWWHOHJJLQJLGHQVLVWHIDVHQDYDUEHLGHW(QHNVWUD WDNNWLO7RUXQQ.OHPSRJ9LYL
1LOVVHQIRUQ\WWLJHGLVNXVMRQHURPWHRULRJSHUVSHNWLYHULGU¡IWLQJHQ
• 0DULW + +RYHLG 3K'NRRUGLQDWRU SHGDJRJLVN LQVWLWXWW 1718 IRU HWDEOHULQJHQ
RUJDQLVHULQJHQ RJ JMHQQRPI¡ULQJHQ DY PLWW VOXWWOHVQLQJVVHPLQDU RJ 7RUODXJ / +RHO
3/81718IRUJRGOHVQLQJRJNRQVWUXNWLYUHVSRQV
• 1$7('1DWLRQDO*UDGXDWH6FKRROLQ(GXFWLRQDO5HVHDUFK7DNNWLO6WHQ5/XGYLJVHQ
8L2IRUDWGXOHGHWHQIRUVNHUXWGDQQLQJVRPYDUWLOVWRUKMHOS(QVWRUWDNNRJVnWLOPLQH
VSRUOHGHUH .LUVWL .OHWWH 8L2 (ODLQH0XQWKH 8L6 2OD (UVWDG 8L2 RJ (ULN .QDLQ
80%RJ¡YULJHHWDEOHUWHXWGDQQLQJVIRUVNHUHRJPHGVWLSHQGLDWHU L1$7('VRP OHVWH
RJJDUHVSRQVSnWHNVWHQHPLQH
• 7URQG3HWHUVHQ8&%HUNHOH\6RFLRORJ\'HSDUWPHQW7DNNIRUDWGXWRNLPRWPHJVRP
©YLVLWLQJ VFKRODUª RJ ORW PHJ In RSSOHYH HW WUH PnQHGHUV HYHQW\U PHG IDPLOLHQ L
&DOLIRUQLD86$ 
• 7RULOO 0RHQ SHGDJRJLVN LQVWLWXWW 1718 RJ 5DJQKHLèXU .DUOVGyWWLU SHGDJRJLVN
LQVWLWXWW 1718 7DNN IRU DOW GHUH KDU O UW PHJ EnGH IDJOLJ RJ PHOORPPHQQHVNHOLJ
JMHQQRPYHLOHGQLQJHWWHUUHWWHOLJOHVLQJJRGWYHQQVNDSRJ©SRVLWLYEDNVQDNNLQJª'HUHJD
PHJXWIRUGULQJHUVRPRIWHVWYDULQQHQIRUPLQ=3'-HJKnSHUYLNDQVDPDUEHLGHRJVnL
IUHPWLGHQ
• )DPLOLHQPLQ7DNNIRUXYXUGHUOLJVW¡WWHRJRSSPXQWULQJLKHOHSHULRGHQ
• -HQWHQHPLQH$OOHUPHVWYLO MHJ WDNNH0DUL -RKDQQDRJ7RQH IRU DW GHUHKROGWXWPHG
PHJLSHULRGHQHMHJYDUXVSLVHOLJEnGHVRPSDSSDRJNM UHVWH'HUHJDPHJHQHUJL WLOn
IXOOI¡UHGHWXWPDWWHQGHDUEHLGHWGHWYDUn UHDOLVHUHGHQ I¡OJHQGHDYKDQGOLQJHQ7RQHGD
DYKDQGOLQJHQJLNNWLOHNVWUDRPJDQJHUYLVWHGXGHJnY UHGHQNRQDMHJKDU¡QVNHWPHJ
PHQLNNHDOOWLGIRUWMHQHU7XVHQWDNN
7URQGKHLPIHEUXDU       -DQ$UYLG+DXJDQ
YLLL

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1RUJHHUEODQWODQGHQHL(XURSDVRPEUXNHUPHVWSHQJHUSnVNROHQ8WGDQQLQJVGLUHNWRUDWHW
E7LOWURVVIRUGHWWHSUHVWHUHUQRUVNHHOHYHUUHODWLYWVYDNWSn3,6$WHVWHULIRUKROG
WLO ODQG YL YDQOLJYLV VDPPHQOLJQHU RVV PHG *U¡QPR  2(&'  6HOY RP
UHVXOWDWHQHV\QWHVnEHGUHVHJ.M UQVOL	5RHKDUGHQnLJMHQJnWWQHG.M UQVOL	
2OVHQ  , WLOOHJJ LQGLNHUHU IRUVNQLQJ DW HOHYHQH HU XUROLJH 1RUGDKO .RVW¡O 	
0DXVHWKDJHQ2JGHQRJDWPREELQJHUHWVWRUWSUREOHPLVNROHQ2OZHXV
5RODQG  .RPELQHUW PHG HQ W\GHOLJ XQGHUVWUHNLQJ DY DW O UHUHQV NRPSHWDQVH RJ
IHUGLJKHWHUHUGHQIDNWRUHQVRPSnYLUNHUHOHYHQHVSUHVWDVMRQHUPHVW+DWWLH1RUGHQER
/DUVHQ 7LIWLNoL :HQGW 	 VWHUJDDUG  I¡UHU GHWWH WLO ¡NW RSSPHUNVRPKHW Sn
IRUEHGULQJ DY O UHUHV SUDNVLV JHQHUHOW .'  2(&'  RJ NYDOLWHWVKHYLQJ L
O UHUXWGDQQLQJHQVSHVLHOW+DXJDE     
 'HEDWWHQ RP KYLONH NXQQVNDSHU RJ IHUGLJKHWHU O UHUH Pn XWYLNOH HQJDVMHUHU EUHGW
NDQVNMH Sn JUXQQ DY DW GH IOHVWH DY RVV RSSOHYHU n KD HW NYDOLILVHUW JUXQQODJ n YXUGHUH
O UHUUROOHQ XW LIUD $OOH VRP KDU IXOOI¡UW JUXQQVNROHQ KDU L O¡SHW VLQ nULJH XWGDQQLQJ
REVHUYHUW O UHUH LRYHU WLPHU L UROOHQVRPHOHY8WGDQQLQJVGLUHNWRUDWHWD'HWWH
XWYLNOHUQDWXUOLJYLVVXEMHNWLYHRSSIDWQLQJHURPKYDGHWLQQHE UHUnY UHO UHUVDPWKYDHQ
O UHU VNDO NXQQH JM¡UH RJ IRUVWn 6OLNH HOHYHUIDULQJHU EOLU DY /RUWLH  EHVNUHYHW VRP
DSSUHQWLFHVKLSRIREVHUYDWLRQ 2EVHUYDVMRQHQH YL JM¡U RVV VRP HOHYHU JLU LPLGOHUWLG LNNH
LQQVLNW L KYD VRP YHNWOHJJHV KYRUIRU YDOJ EOLU WDWW HOOHU KYRUGDQ HQ O UHUV UHIOHNVMRQHU
XWYLNOHUVHJ          
 6RP XWGDQQHW DOOPHQQO UHU PHG PDVWHUJUDG L UnGJLYQLQJVSHGDJRJLNN KDU MHJ EUXNW
ILUH nU Sn n IRUG\SH PHJ L GLVVH LNNHREVHUYHUEDUH IHQRPHQHQH RJ L GHQ I¡OJHQGH
DYKDQGOLQJHQ YLO MHJ JUDQVNH ILUH O UHUVWXGHQWHUV YHUEDOLVHUWH UHIOHNVMRQHU L
DOOPHQQO UHUXWGDQQLQJHQV SUDNVLVRSSO ULQJ )¡U MHJ SUHVHQWHUHU GHQ RYHURUGQHGH
SUREOHPVWLOOLQJHQ RJ IRUVNQLQJVVS¡UVPnOHQH YLO MHJ EHVNULYH EDNJUXQQHQ IRU VWXGLHQ YHG n
UHGHJM¡UH IRU O UHUXWGDQQLQJHQ L 1RUJH JHQHUHOW DOOPHQQO UHUXWGDQQLQJHQ VSHVLHOW RJ
JMHQQRPJnWLGOLJHUHUHOHYDQWIRUVNQLQJ
 
 3,6$ 3URJUDPPH IRU ,QWHUQDWLRQDO 6WXGHQW $VVHVVPHQW HU HW LQWHUQDVMRQDOW SURVMHNW L UHJL DY 2(&'
2UJDQLVDWLRQ IRU HFRQRPLF FRRSHUDWLRQ DQG GHYHORSPHQW VRP KYHUW WUHGMH nU VLGHQ  KDU NDUWODJW 
nULQJHUVNRPSHWDQVHRJIHUGLJKHWHULQQHQIRUIDJRPUnGHQHOHVLQJPDWHPDWLNNRJQDWXUIDJ
'HQQHYHNWOHJJLQJHQEOLU LPLGOHUWLGNULWLVHUW L%DNNHQRJ(OVWDGVHYDOXHULQJDY.XQQVNDSVO¡IWHW
VRP L VLQ VWXGLH ILQQHU DW HOHYHU IUD PLGGHONODVVHQ SUHVWHUHU L JMHQQRPVQLWW HQ NDUDNWHU EHGUH HQQ HOHYHU IUD
DUEHLGHUNODVVHQ'HWWH VW¡WWHV RJVn DY DQGUH VRP YLVHU WLO DW VRVLDO EDNJUXQQ HU YHVHQWOLJ IRU HOHYHQHV IDJOLJH
VXNVHVV*U¡JDDUG+HOODQG	/DXJOR6WHIIHQVHQ	=LDGH


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, 1RUJH KDU YL IOHUH O UHUXWGDQQLQJHU VRP NYDOLILVHUHU IRU DUEHLG PHG HOHYHU Sn XOLNH
DOGHUVWULQQ VRP SUHVHQWHUW L VWRUWLQJVPHOGLQJ  / UHUHQ ± UROOHQ RJ XWGDQQLQJHQ .'

• )¡UVNROHO UHUXWGDQQLQJHQNYDOLILVHUHUWLODUEHLGPHGEDUQLEDUQHKDJHQRJDUEHLGLJUXQQVNROHQ
WULQQGHUVRPHQKDUHWWnUVHNVWUDXWGDQQLQJ)¡UVNROHO UHUHNDQEODQWDQQHWE\JJHYLGHUH
SnVLQSHGDJRJLVNHNRPSHWDQVHPHGVSHVLDOSHGDJRJLNNIRUnEOLDQVDWWVRPVSHVLDOSHGDJRJHUL
VNROHQ
• )DJO UHUXWGDQQLQJHQLSUDNWLVNHVWHWLVNHIDJNYDOLILVHUHUIRUXQGHUYLVQLQJLYLGHUHJnHQGHVNROHL
IDJRJSnIDJRPUnGHUGHUYHGNRPPHQGHKDUVWXGLHSRHQJUHOHYDQWIDJXWGDQQLQJ
• 7UHnULJ\UNHVIDJO UHUXWGDQQLQJE\JJHUSnIXOOI¡UW\UNHVIDJDUEHLGHUXWGDQQLQJRJ\UNHVSUDNVLV
RJNYDOLILVHUHUSULP UWIRUXQGHUYLVQLQJL\UNHVIDJHQHLYLGHUHJnHQGHRSSO ULQJ
• 3UDNWLVN SHGDJRJLVN XWGDQQLQJ 338 HU HWWnULJ RJ E\JJHU Sn VWXGLHU L IDJ HOOHU Sn HQ
\UNHVXWGDQQLQJPHGSUDNVLVRJ\UNHVWHRULRJNYDOLILVHUHUIRUDUEHLGSnWULQQYLGHUHJnHQGH
RSSO ULQJRJYRNVHQRSSO ULQJ
• /HNWRUDGMXQNWXWGDQQLQJ RJVn NDOW LQWHJUHUW ILUHIHPnULJ O UHUXWGDQQLQJ I¡OJHU UDPPHSODQ
IRU338QnUGHWJMHOGHURPIDQJHWDYSHGDJRJLNN IDJGLGDNWLNNRJSUDNVLV8WGDQQLQJHQNDQJL
XQGHUYLVQLQJVNRPSHWDQVH L JUXQQVNROHQ L UHOHYDQWH IDJ PHG PLQVW  VWXGLHSRHQJ , IDJHQH
QRUVNPDWHPDWLNNRJHQJHOVNPnRPIDQJHWY UHPLQVWVWXGLHSRHQJSnXQJGRPVWULQQHW
• *UXQQVNROHO UHUXWGDQQLQJHQ IRU WULQQ  RJ  */8 VRP VWDUWHW K¡VWHQ  KDU Qn
HUVWDWWHW DOOPHQQO UHUXWGDQQLQJHQ WULQQ  VRP EOH WLOEXGW IUHP WLO K¡VWHQ  RJ
NYDOLILVHUHUIRUDUEHLGLJUXQQVNROHQ)RUVNMHOOHQSnGHWRQ\HJUXQQVNROHO UHUXWGDQQLQJHQHHUDW
XWGDQQLQJHQIRUWULQQOHJJHURSSWLOVWXGLHSRHQJLWUHIDJRJVWXGLHSRHQJLHWVNROHIDJ
RJXWGDQQLQJHQIRUWULQQOHJJHURSSWLOVWXGLHSRHQJLWUHVNROHIDJV
6RP QHYQW L LQWURGXNVMRQHQ KDU MHJ L GHQQH DYKDQGOLQJHQ XQGHUV¡NW ILUH
DOOPHQQO UHUVWXGHQWHUVYHUEDOLVHUWH UHIOHNVMRQHU LSUDNVLVRSSO ULQJHQRJ MHJYLOGHUIRU LGHW
I¡OJHQGHVHVSHVLHOWSnGHQQHO UHUXWGDQQLQJHQ     
 7DOO IUD'DWDEDVH IRU VWDWLVWLNN RP K¡JUH XWGDQQLQJ '%+ YLVHU DW DOOPHQQO UHU
XWGDQQLQJHQVRPLEOHHUVWDWWHWPHGGHQWRGHOWHJUXQQVNROHO UHUXWGDQQLQJHQ*/8HU
GHQXWGDQQLQJHQVRPKDUWDWWLQQIOHVWVWXGHQWHUSUnUVHWDEHOO
7DEHOO$QWDOOVWXGHQWHUSnEHJ\QWO UHUXWGDQQLQJLSHULRGHQ



7DEHOOVYLVHUDWGHWWRWDOHDQWDOOHWO UHUVWXGHQWHU¡NHU$OOPHQQO UHUXWGDQQLQJHQKDGGH
LIOHVWVWXGHQWHU)UDYLVHUVWDWLVWLNNHQDWI¡UVNROHO UHUXWGDQQLQJHQ
HUVW¡UUHPHQRPWDOOHQHIUDDOOPHQQO UHUXWGDQQLQJHQ*/8 WULQQRJ
 WULQQ EOLU ODJW VDPPHQ KDU O UHUXWGDQQLQJHQ WLO JUXQQVNROHQLYnHW  WULQQ IOHVW
SnEHJ\QWHVWXGHQWHULDOOHnUHQHXQQWDWWRJ    
 6HOY RP DOOPHQQO UHUXWGDQQLQJHQ DY GHQQH JUXQQ Pn NXQQH VLHV n Y UH UHODWLYW
SRSXO U DQW\GHU HYDOXHULQJHU LPLGOHUWLG DW XWGDQQLQJHQV NYDOLWHW V\QHV n Y UH YDULHUHQGH
GHQHU IUDJPHQWHUWRJ OLWHSUDNVLVUHWWHWGH IDJRYHUJULSHQGHHOHPHQWHQHHUVYDNWXWYLNOHWRJ
SHGDJRJLNNIDJHWV UROOH HU XNODU +DUQ V  12.87  'HWWH KDU ¡NW SUHVVHW Sn
SROLWLNHUQHIRUnIRUEHGUHXWGDQQLQJHQRJI¡UWWLOVWDGLJHUHIRUPHU,SHULRGHQEOH
GHWXWDUEHLGHW ILUHQ\H UDPPHSODQHU IRU O UHUXWGDQQLQJHQ WLO JUXQQVNROHQLYnHW  WULQQ
.' D E.8)  8)' 0HG DQGUH RUG KDU GHW L JMHQQRPVQLWW
NRPPHW HQ Q\ O UHUSODQ KYHUW  nU , GHQ ILUHnULJH O UHUXWGDQQLQJHQ InU PDQ GHUPHG L
LJMHQQRPHWWRJHWKDOYWVWXGHQWNXOOI¡UVWXGLHWRPVWUXNWXUHUHV'HVWDGLJHHQGULQJHQHJM¡UGHW
XWIRUGUHQGHnIRUVNHSnQRUVNO UHUXWGDQQLQJHWWHUVRPUHIRUPHQHNRPPHUUDVNHUHHQQYLKDU
PXOLJKHWWLOnVWXGHUHHIIHNWHQHDYGHP     
 ,QJHQWLQJW\GHUSnDWWLOVWDQGHQYLOURHRJVWDELOLVHUHVHJ%DUHWRnUHWWHUDWGHQVLVWH
UHIRUPHQ.'DENRPPHUGHWIUHPLHQDUWLNNHOL$IWHQSRVWHQIUDDWDOOH
SDUWLHUSn6WRUWLQJHWERUWVHWWIUD6HQWHUSDUWLHW¡QVNHUnHQGUHGHQLJMHQ+DJHV WKHU
'HW HU RJVn EHPHUNHOVHVYHUGLJ DW RPWUHQW VDPWLGLJ VRP1RUJH HWDEOHUWH VLQ Q\H*/8 KDU
VYHQVNHP\QGLJKHWHUYDOJWnOHJJHQHGVLQOLJQHQGHPRGHOORJJnWWWLOEDNHWLOHQRUJDQLVHULQJ
RJ VWUXNWXU VRP OLJQHU GHQ WLGOLJHUH QRUVNH DOOPHQQO UHUXWGDQQLQJHQ 8WELOGQLQJV
GHSDUWHPHQWHW        
 (QNRQVHNYHQVDYUHIRUPDVMRQVYLOMHQHUDWPLQVWXGLHHUJMHQQRPI¡UWLHQEU\WQLQJVWLG
-HJ VWDUWHW SURVMHNWHW K¡VWHQ  RJ L  EOH GHW VRP EOH RPWDOW VRP
DOOPHQQO UHUXWGDQQLQJHQ DYVNDIIHW RJ HUVWDWWHW PHG GHQ Q\H WRGHOWH */8 .' D
E )RU n JL HQ EHVNULYHOVH DY VWXGLHQV NRQWHNVW YLO MHJ L GHW I¡OJHQGH NRQVHQWUHUH GHQ
YLGHUH UHGHJM¡UHOVHQ RP GHQ DYYLNOHGH DOOPHQQO UHUXWGDQQLQJHQV PnO RUJDQLVHULQJ RJ
LQQKROG



$OOPHQQO UHUXWGDQQLQJHQVPnORUJDQLVHULQJRJLQQKROG
,5DPPHSODQIRUDOOPHQQO UHUXWGDQQLQJ8)'EOHI¡OJHQGHPnOXWWU\NW
$OOPHQQO UHUXWGDQQLQJHQVNDONYDOLILVHUHIRUDUEHLGVRPO UHULJUXQQVNROHQRJIUHPPHSHUVRQOLJ
GDQQLQJ KRV VWXGHQWHQH 6WXGLHW HU \UNHVUHWWHW RJ SUDNVLVEDVHUW RJ WDU XWJDQJVSXQNW L O UHUHQV
DUEHLGVIHOWSULQVLSSHQHLRSSO ULQJVORYDRJJMHOGHQGHO UHSODQHUIRUJUXQQVNROHQ
'LVVHPnOHQHEOHYLGHUHGHOWLQQIHPNRPSHWDQVHRPUnGHU
• IDJOLJNRPSHWDQVHNMHQQHLQQKROGWHRULHURJPHWRGHULGHHQNHOWHEDVLVIDJHQHKDNXQQVNDSHU
RPEDUQEDUQGRPRJSHGDJRJLVNDUEHLGRJNXQQVNDSHURPWHRULHURJDUEHLGVIRUPHULQQHQIRU
RJSnWYHUVDYIDJ
• GLGDNWLVNNRPSHWDQVHNXQQHDQDO\VHUHO UHSODQHURJUHIOHNWHUHRYHULQQKROGRJDUEHLGVPnWHU
RJOHJJHWLOUHWWHO ULQJVRJXWYLNOLQJVSURVHVVHUIRUDOOHHOHYHU
• VRVLDO NRPSHWDQVH NXQQH REVHUYHUH O\WWH IRUVWn RJ UHVSHNWHUH DQGUHV KDQGOLQJHU RJ
V\QVSXQNWHU NXQQH VDPDUEHLGH PHG HOHYHU NROOHJHU RJ IRUHOGUHIRUHVDWWH RJ NXQQH Y UH
OHGHUHLHWO UHQGHIHOOHVVNDS
• HQGULQJVRJXWYLNOLQJVNRPSHWDQVHNXQQHYXUGHUHHJHQRJVNROHQVYLUNVRPKHWY UHPHGSn
nSUHJHXWYLNOLQJHQL\UNHWGHOWDLORNDOWXWYLNOLQJVDUEHLGRJVW\UNHHJHQNRPSHWDQVH
• \UNHVHWLVN NRPSHWDQVH KD LQQVLNW L HJQH KROGQLQJHU RJ GH HWLVNH XWIRUGULQJHQH L \UNHW RJ
NXQQHYXUGHUHO ULQJVVLWXDVMRQHQHLO\VDYGHJUXQQOHJJHQGHYHUGLHQHRSSO ULQJHQE\JJHUSn
8)'NXUVLYLRULJLQDO
'H IHP NRPSHWDQVHPnOHQH VNXOOH QnV JMHQQRP XWGDQQLQJHQV REOLJDWRULVNH GHO Sn 
VWXGLHSRHQJ RJ HQ YDOJEDU GHO Sn  VWXGLHSRHQJ 5HWQLQJVOLQMHQH IRU LQQKROGHW L
DOOPHQQO UHUXWGDQQLQJHQEOHIDVWVDWWLIRUVNULIWIRUUDPPHSODQ8)'PHGKMHPPHOL
/RYRPXQLYHUVLWHWHURJK¡JVNROHUDYDSULO.'RJEHVWRDY3HGDJRJLNN
VWS5HOLJLRQOLYVV\QRJHWLNN5/(VWS0DWHPDWLNNVWS1RUVNVWS
*UXQQOHJJHQGH OHVH VNULYHRJPDWHPDWLNNRSSO ULQJ */60 VWSRJ9DOJEDUH IDJ
VWS2UJDQLVHULQJHQNDQHNVHPSOLILVHUHVYHGKMHOSDYPRGHOOHQIUD+¡JVNROHQL2VOR
+L2VRPEHVNUHYHWLWDEHOO
7DEHOO$OOPHQQO UHUXWGDQQLQJHQVRUJDQLVHULQJYHG+L2(ULNVHQ

 
©'LVVHVNDORPIDWWHPLQVWVWXGLHSRHQJLIDJVRPWLOVYDUHUIDJLJUXQQVNROHQ)DJHQHNDQY UHSnE\JJLQJDY
IDJLREOLJDWRULVNGHOHOOHUQ\HIDJPHGPLQVWVWXGLHSRHQJVRPIDQJRJVNDORPIDWWHIDJGLGDNWLNNRJWLOYDQOLJ
SUDNVLVRSSO ULQJ ,QQWLO  VWXGLHSRHQJ NDQ Y UH DQGUH VNROHUHOHYDQWH VWXGLHU DY XOLNW RPIDQJ ,QVWLWXVMRQHQ
DYJM¡URPVWXGLHQHHUUHOHYDQWHIRUDUEHLGLVNROHQª8)'


7DEHOO  V  YLVHU DW DOOH DOOPHQQO UHUVWXGHQWHQH WRN GH VDPPHREOLJDWRULVNH IDJ L GH WR
I¡UVWH VWXGLHnUHQH 8WRYHU IDJHQH Sn K¡JVNROHQXQLYHUVLWHWHW YDU GHW RJVn REOLJDWRULVN DW
VWXGHQWHQHLO¡SHWDYVLQnULJHO UHUXWGDQQLQJPnWWHJMHQQRPI¡UHXNHUPHGYHLOHGHW
SUDNVLVRSSO ULQJ,IRUVNULIWWLOUDPPHSODQIRUDOOPHQQO UHUXWGDQQLQJHQ8)'EOHGHW
XQGHUVWUHNHWDWXWGDQQLQJHQKDGGHWRO ULQJVDUHQDHUIDJVWXGLHWRJSUDNVLVIHOWHWVRPVDPPHQ
VNXOOH
« IUHPPH VWXGHQWHQHVSHUVRQOLJH O ULQJRJ \UNHVHWLVNH UHIOHNVMRQ XWYLNOH HYQH WLO UHIOHNVMRQ
YHNNH LQWHUHVVH IRU IDJOLJ SHGDJRJLVN O ULQJVDUEHLG VRP HU UHOHYDQW IRU DUEHLG L VNROH RJ
EDUQHKDJH RJ JL IRUVWnHOVH IRU VDPPHQKHQJHQ PHOORP O UHU\UNHW RJ RSSO ULQJVV\VWHPHWV
IXQNVMRQLVDPIXQQHWV
$Y GHWWH OHVHU YL DW DOOPHQQO UHUXWGDQQLQJHQ  WULQQ KDGGH HQ VDPPHQVDWW
XWGDQQLQJVIXQNVMRQ PHG EnGH WHRUHWLVN RJ SUDNWLVN RULHQWHULQJ 'H WR O ULQJVDUHQDHQH
YXUGHUHV Qn VRP OLNHYHUGLJH GHOHU DY NYDOLILVHULQJHQ WLO O UHU\UNHW 1LOVVHQ  %nGH L
UDPPHSODQHQ IRU DOOPHQQO UHUXWGDQQLQJHQ 8)'   RJ L IRUVNULIWHQH IRU */8
.' D E HU GHW GHQ HQNHOWH XWGDQQLQJVLQVWLWXVMRQ VRPKDU DQVYDU IRU n ODJH HQ
SODQIRUSUDNVLVRSSO ULQJHQ©, WLOOHJJ WLOSXQNWHURPYDULJKHW IRUPnOJRGWJM¡ULQJ UDPPHU
RJ GH XOLNH SDUWHQHV DQVYDU VNDO SODQHQ LQQHKROGH DYWDOHU RP VDPDUEHLGVIRUD JMHQVLGLJ
NRPSHWDQVHO ULQJ RJ UHWQLQJVOLQMHU IRU JMHQVLGLJ HYDOXHULQJª 1LOVVHQ    'HQQH
SODQHQ HU LI¡OJH UDPPHSODQHQ IRU DOOPHQQO UHUXWGDQQLQJHQ 8)'  VW\UHQGH IRU
SUDNVLVRSSO ULQJHQV SODQOHJJLQJ JMHQQRPI¡ULQJ RJ HYDOXHULQJ EDVHUW Sn I¡OJHQGHPnO IRU
SUDNVLVRSSO ULQJHQ
,SUDNVLVRSSO ULQJHQVNDOVWXGHQWHQHP¡WHGHNUDYHQHRJIRUYHQWQLQJHQHVRPEOLUVWLOWWLOO UHUHQ
'HVNDO XWYLNOH VLQSURIHVMRQVNXQQVNDSJMHQQRPnSU¡YHnEHDUEHLGHHJQH IDJOLJHRJGLGDNWLVNH
NXQQVNDSHU(UIDULQJHURJSUREOHPVWLOOLQJHU IUDSUDNVLVIHOWHW HU HW VHQWUDOWXWJDQJVSXQNWRJVn IRU
IDJVWXGLHQH )RU n JM¡UH VDPPHQKHQJHQ PHOORP GH XOLNH O ULQJVDUHQDHQH W\GHOLJH Pn VWXGLHW
WLOUHWWHOHJJHVIRUGLGDNWLVNUHIOHNVMRQV
6HOY RP GHQQH VWXGLHQ EOH JMHQQRPI¡UW PHG DOOPHQQO UHUVWXGHQWHU VRP IXOJWH GHQ JDPOH
UDPPHSODQHQ 8)'  YLO IXQQHQH Y UH UHOHYDQW RJVn IRU GDJHQV XWGDQQLQJ HWWHUVRP
LQWHQVMRQHQHIRUSUDNVLVRSSO ULQJHQEOLURSSUHWWKROGWL*/8.'DE
 'HQQH VWXGLHQ RPKDQGOHU ILUH DOOPHQQO UHUVWXGHQWHU YHUEDOLVHUWH UHIOHNVMRQHU L
SUDNVLVRSSO ULQJVSHULRGHQH L VLWW  VWXGLHnU )RUVNQLQJVGHOWDNHUQH KDGGH GHUPHG
JMHQQRPI¡UWDOOHREOLJDWRULVNHIDJRJYDULJDQJPHGGHQYDOJIULHGHOHQDYVWXGLHWcUVDNHQ


WLODWSUDNVLVRSSO ULQJHQEOHYDOJWVRPNRQWHNVWHUDWGHWWHHUDUHQDHQVRPRIWHEOLUYXUGHUW
VRP©OLPHWVRPKROGHUGHQWHRUHWLVNHRJSUDNWLVNHXWGDQQLQJHQVDPPHQª(ULNVHQ
NXUVLY L RULJLQDO 'HQ I¡OJHQGH JMHQQRPJDQJHQ DY IRUVNQLQJ GDQQHW VDPPHQPHG IXQQ L
PLQH HPSLULVNH GDWD JUXQQODJHW IRU YDOJHW DY IRUVNQLQJVVS¡UVPnO RJ GHQ RYHURUGQHGH
SUREOHPVWLOOLQJHQIRUGHQQHDYKDQGOLQJHQ
7,'/,*(5()256.1,1*3c/5(587'$11,1*
%nGHQRUVNH+DXJD6WUDQG	.YHUQEHNNRJ LQWHUQDVMRQDOH  &RFKUDQ6PLWK
*URVVPDQ	0F'RQDOGXWGDQQLQJVIRUVNHUHYLVHUWLODWGHWHUVWRUWEHKRYIRUPHU
IRUVNQLQJSnO UHUXWGDQQLQJ'HWWHV\QHWVW¡WWHVDYQRUVNHP\QGLJKHWHUVRPJMHQQRP1RUJHV
IRUVNQLQJVUnG VW¡WWHU RJ ILQDQVLHUHU RYHU  UHOHYDQWH SURVMHNWHUPHGPLGOHU Q U RSSWLO 
PLOOLRQHUNURQHUKYHUWHQHVWH nU IUHP WLO 1)5DE0LQH LQQOHGHQGHV¡N L
OLWWHUDWXUHQ YLVWH RJVn DW YL PDQJOHU V\VWHPDWLVNH JMHQQRPJDQJHU DY GHQ IRUVNQLQJHQ VRP
DOOHUHGHHUJMHQQRPI¡UW'HQQHDYKDQGOLQJHQVI¡UVWHDUWLNNHOEOHXWDUEHLGHWXWIUDHWPnORPn
InRYHUVLNWRYHUIRUVNQLQJVIHOWHWRJGDQQHUGHWJUXQQOHJJHQGHXWJDQJVSXQNWHWIRUVWXGLHQ
3UHVHQWDVMRQDYDUWLNNHO       
+DXJDQ-$$V\VWHPDWLFUHYLHZRIUHVHDUFKUHJDUGLQJ1RUZHJLDQJHQHUDOWHDFKHU
HGXFDWLRQ1RUGLF6WXGLHVLQ(GXFDWLRQ
$UWLNNHOHQ HU HQ V\VWHPDWLVN JMHQQRPJDQJ DY IRUVNQLQJ GRNWRUJUDGHU RJ IDJIHOOHYXUGHUWH
DUWLNOHU Sn QRUVN DOOPHQQO UHUXWGDQQLQJ L SHULRGHQ  XW IUD SUREOHPVWLOOLQJHQ
©:KDWGRZHNQRZDERXWWKH1*7(DQGZKDWGRZHQHHGWRH[SORUHIXUWKHU"ª
 ,GHWV\QWHWLVHUHQGHDUEHLGHWEOHPDWHULDOHWJMHQQRPJnWWGLIIHUHQVLHUWRJIRUVWnWWXWIUD
PHQLQJVLQQKROGHWLKYHUVWXGLH5HVXOWDWHWDYGHWWHDUEHLGHWEOHWUHWHPDWLVNHNDWHJRULHUVRP
VWUXNWXUHUHURJSUHVHQWHUHUIXQQHQH$)RUVNQLQJSnDOOPHQQO UHUXWGDQQHUH%)RUVNQLQJ
Sn DOOPHQQO UHUVWXGHQWHU RJ & )RUVNQLQJ Sn XWYLNOLQJHQ RJ IRUQ\HOVHQ DY QRUVN
DOOPHQQO UHUXWGDQQLQJ        
 , DUWLNNHOHQ NRQNOXGHUHU MHJ PHG DW GHW IRUWVDWW HU HW VWRUW EHKRY IRU EODQW DQQHW
IRUVNQLQJSnXWGDQQLQJHQVRUJDQLVDWRULVNHDVSHNWHUSROLWLVNHSnYLUNQLQJRJO UHUXWGDQQHUHV
RSSIDWQLQJHURJKROGQLQJHU'HWYLNWLJVWHIXQQHWHULPLGOHUWLGGHWJHQHUHOWODYHDQWDOOVWXGLHU
V¡NHWJHQHUHUWH6HOYRPMHJEUXNWHEUHGHV¡NHRUG©WHDFKHUHGXFDWLRQª©VWXGHQW WHDFKHUVª
©O UHUXWGDQQLQJª RJ ©O UHUVWXGHQWHUª L IOHUH VWRUH GDWDEDVHU %,%6<6$VN )RUVN'RN RJ
(5,& IDQW MHJNXQ VWXGLHU VRPXQGHUV¡NWH DVSHNWHUYHGQRUVN DOOPHQQO UHUXWGDQQLQJ L


SHULRGHQ3nEDNJUXQQDYGHWWHDUJXPHQWHUHUMHJLDUWLNNHOHQIRUHQRSSGDWHUWRJ
VSHVLILNN QDVMRQDO GDWDEDVH VRP JLU GHWDOMHUW LQIRUPDVMRQ RP GHQ DNNXPXOHUWH
IRUVNQLQJVEDVHUWH NXQQVNDSHQ RP QRUVN DOOPHQQO UHUXWGDQQLQJ 'RNXPHQWDVMRQHQ Sn
HPSLULVNHIXQQRJWRONQLQJHUPnRIIHQWOLJJM¡UHVEHGUH    
 )RUPLWWSURVMHNWYDUGHWPHVWLQWHUHVVDQWDWGHWIRUWVDWWV\QHVnY UHHWVWRUWEHKRYIRU
IRUVNQLQJSnDOOPHQQO UHUVWXGHQWHU6HOYRPGHIOHVWHDYVWXGLHQHRPKDQGOHWO UHUVWXGHQWHU
NRQVHQWUHUWH GLVVH VHJ RIWHVW VSHVLILNW RP XWYLNOLQJ DY IHUGLJKHWHU RJ NRPSHWDQVH LQQHQIRU
,.7 RJ PDWHPDWLNN 8W IUD GHWWH DUJXPHQWHUHU MHJ IRU DW GHW L O\V DY XWGDQQLQJHQV PnO
RUJDQLVHULQJRJLQQKROGVHVV\QHVnY UHHWVWRUWEHKRYIRUIOHUHXQGHUV¡NHOVHU
SnVHQWUDOHRPUnGHU0LQI¡UVWHDUWLNNHOHUVOLNRJVnHWLQQOHGHQGHDUJXPHQWIRUQ\WWHYHUGLHQ
DYPLQ VWXGLH DY ILUH DOOPHQQO UHUVWXGHQWHUV YHUEDOLVHUWH UHIOHNVMRQHU L SUDNVLVRSSO ULQJHQ
 6S¡UVPnOHQH RP KYD KYRUGDQ RJ KYRUIRU DOOPHQQO UHUVWXGHQWHQH XWYLNOHU VHJ L
SUDNVLVRSSO ULQJHQ HU VWLOW IOHUH JDQJHU WLGOLJHUH %URXZHU 	 .RUWKDJHQ  =HLFKQHU
 PHQ IRUVNQLQJVJMHQQRPJDQJHQ YLVHU DW YL IRUWVDWW PDQJOHU IRUVNQLQJ Sn
O UHUVWXGHQWHUV HJQH SHUVSHNWLYHU Sn VLQ XWYLNOLQJ L SUDNVLVRSSO ULQJHQ +DXJDQ 
%DVHUW Sn GHWWH XWYLGHW MHJ V¡NHW IRU n ILQQH VWXGLHU VRP KDU XQGHUV¡NW O UHUVWXGHQWHUV
UHIOHNVMRQHURULHQWHULQJHURJO ULQJLSUDNVLVRSSO ULQJHQ
)RUVNQLQJSnO UHUVWXGHQWHUVUHIOHNVMRQHULSUDNVLVRSSO ULQJHQ
(W VHQWUDOW PnO IRU SUDNVLVRSSO ULQJHQ EnGH L QRUVNH .'   RJ LQWHUQDVMRQDOH
2(&'=HLFKQHU	/LXO UHUXWGDQQLQJVSURJUDPHUnXWYLNOHO UHUVWXGHQWHQHV
HYQH WLO n WRONH RJ IRUVWn HUIDULQJHQH GH JM¡U VHJ 'DUOLQJ+DPPRQG *URVVPDQ
+DPPHUQHVV5XVW	6KXOPDQ3RVWKROP'HWWHEHVNULYHVVRPUHIOHNVMRQVHYQH
.' D E 8)'  5HIOHNVMRQ EOLU YDQOLJYLV YXUGHUW VRP HQ SURVHVV VRP
LQQHE UHUnDQDO\VHUHRJHYDOXHUHHJQHWDQNHURJKDQGOLQJHUIRUnIRUEHGUHVLQSURIHVMRQHOOH
SUDNVLV +XVX7RRP	3DWULNDLQHQ:LOOLDPV	*UXGQRIIPHQEHJUHSHWNDQ
IUHPVWnVRPXNODUW&ROOLQ.DUVHQWL	.RPLV.RUWKDJHQ.HVVHOV.RVWHU/DJHUZHUI
	:XEEHOV/\QFKKHYGHUDW
«LQVRPHVRFLDOWKHRULHVLW>UHIOHFWLRQ@LVDQHVVHQWLDOKXPDQFDSDFLW\LQRWKHUVLW LVDV\VWHP
SURSHUW\DQG LQ VWLOORWKHUV LW LVDFULWLFDORUVHOIFULWLFDODFW5HIOH[LFLW\RUEHLQJUHIOHFWLYH LV
RIWHQFODLPHGDVDPHWKRGRORJLFDOYLUWXHDQGVRXUFHRIVXSHULRULQVLJKW«RUDZDUHQHVVV
 
'HW HNVLVWHUHU DOWVn IOHUH WLOQ UPLQJHU WLO KYD EHJUHSHW UHIOHNVMRQ LQQHE UHU MI NDSDVLWHW
HJHQVNDS KDQGOLQJ G\G LQQVLNW EHYLVVWKHW 'HWWH JM¡U GHW UHIOHNVMRQVWHRUHWLVNH
IRUVNQLQJVRPUnGH IUDJPHQWHUW RJ XWIRUGUHQGH n UHGHJM¡UH IRU *MHQQRPJDQJHQ DY UHOHYDQW


IRUVNQLQJVOLWWHUDWXUYLVWHLPLGOHUWLGDW'HZH\V6FK|QV
RJ9DQ0DQHQVWHRULHUYDUGHGHWRIWHVWEOHKHQYLVWWLOLGU¡IWLQJHQDYHPSLULVNH
IXQQNQ\WWHW WLO O UHUVWXGHQWHUVUHIOHNVMRQLSUDNVLVRSSO ULQJHQ ,GHW I¡OJHQGHYLO MHJGHUIRU
NRUWEHVNULYHGLVVHSHUVSHNWLYHQH      
 'HZH\GHILQHUWHUHIOHNVMRQVRPHQVSHVLHOOIRUPIRUSUREOHPO¡VQLQJVRP
NUHYGH HQ ©DFWLYH SHUVLVWHQW DQG FDUHIXO FRQVLGHUDWLRQ RI DQ\ EHOLHI RU VXSSRVHG IRUP RI
NQRZOHGJHLQWKHOLJKWRI WKHJURXQGVWKDWVXSSRUW LWDQGWKHIXUWKHUFRQFOXVLRQVWRZKLFKLW
WHQGVª V  )UDGHWWHSHUVSHNWLYHW IRUVWnVGHUPHG UHIOHNVMRQ VRPHQPHQLQJVXWYLNOHQGH
SURVHVVVRPVHWWHUGHQO UHQGHLVWDQGWLOnIRUIO\WWHVHJIUDHQHUIDULQJWLOHQG\SHUHIRUVWnHOVH
IRU KYRUGDQ GHQ NDQ UHODWHUHV WLO DQGUH HUIDULQJHU RJ LGHHU (YQHQ WLO n UHIOHNWHUH RYHU VLQ
XQGHUYLVQLQJ YDU LI¡OJH'HZH\  DYJM¡UHQGH IRU O UHUVWXGHQWHUV O ULQJ RJ KDQV
IRUVWnHOVHXQGHUVWUHNHUVOLNEHW\GQLQJHQUHIOHNVMRQKDULSUDNVLVRSSO ULQJHQ/ UHUVWXGHQWHQH
PnVHWLOEDNHSnVLQXQGHUYLVQLQJRJGHQVNRQVHNYHQVHUVOLNDWGHNDQIRUVWnKYDGHYHWRJL
QHVWHRPJDQJIRUEHGUH6OLNEOLUUHIOHNVMRQHQWUnGHQVRPJM¡UNRQWLQXHUOLJO ULQJRJXWYLNOLQJ
PXOLJ'HZH\        
 , 6FK|QV   WHRUL RP ©WKH UHIOHFWLYH SUDFWLWLRQHUª HU HQ DY GH YLNWLJVWH
DVSHNWHQHYHGUHIOHNWHUWSUDNVLVnXWYLNOHHYQHQWLOn©IRUPHªRJ©RPIRUPHªHWSUREOHPYHGn
YXUGHUHGHW IUDXOLNHSHUVSHNWLYHU , KDQV WHRUL EOLU WR W\SHU UHIOHNVMRQYHNWODJW UHIOHNVMRQ L
KDQGOLQJ VRP UHIHUHUHU WLO EHVOXWQLQJHQH VRP RSSVWnU XQGHU KDQGOLQJ RJ EOLU VW\UW DY WDXV
NXQQVNDS RJ UHIOHNVMRQ Sn KDQGOLQJ VRP RSSVWnU HWWHU DW KDQGOLQJHQ HU JMHQQRPI¡UW RJ
GHUIRU HU DY UHWURVSHNWLY QDWXU 5HODWHUW WLO GHQQH WHRULHQ KDU (UDXW  XQGHUVWUHNHW
EHW\GQLQJHQDYUHIOHNVMRQIRUKDQGOLQJVRPLQQHE UHUHQIUHPWLGVUHWWHWUHIOHNVMRQ
 9DQ 0DQHQ   VNLOOHU PHOORP ILUH QLYnHU DY V\VWHPDWLVN UHIOHNVMRQ D
©WHFKQLFDOUDWLRQDOLW\ªEHVNULYHOVHQDYHQKHQGHOVH©GHWWHJMRUGHMHJªE©SUDFWLFDODFWLRQª
EHVNULYHOVHQDYHQKHQGHOVHVRPRJVnLQNOXGHUHUEHJUXQQHOVHQIRUKYRUIRU©MHJYDOJWHnJM¡UH
GHWWHIRUGL«ªF©FULWLFDOUHIOHFWLRQªLQQHE UHUnEUXNHEnGHHJQHRJDQGUHVHUIDULQJHUIRU
n XQGHUV¡NH V\VWHPDWLVN I HNV HWLVNH DVSHNWHU YHG XQGHUYLVQLQJHQ ©IDYRULVHUWH PLQ
XQGHUYLVQLQJGHXWDGYHQGWHHOHYHQH"ªRJG©UHIOHFWLRQRQUHIOHFWLRQªLQQHE UHUUHIOHNVMRQ
RYHUVLQHJHQUHIOHNVMRQ©I¡UHUPLQUHIOHNVMRQWLODWMHJO UHU"ª9DQ0DQHQKHYGHUDW
GHW HU YLNWLJ DW O UHUH LNNH EDUH KDQGOHU UHIOHNWHUW PHQ RJVn ©XQGHUVWDQG WKH QDWXUH DQG
VLJQLILFDQFHRI UHIOHFWLYH H[SHULHQFHV DQG WKH W\SHVRINQRZOHGJH WKH\XVHª V 'LVVH
 
7DXVNXQQVNDS©WDFLWNQRZOHGJHªVRPEHJUHSEOHODQVHUWDYGHQXQJDUVNHQJHOVNH OHJHQ0LFKDHO3RODQ\LL
ERNHQ7KHWDFLWGLPHQVLRQ3RODQ\L7DXVNXQQVNDSHUGHQHUIDULQJVEDVHUWHNXQQVNDSRJYLWHQPDQInUL
XW¡YHOVHDYHQDNWLYLWHWHWIDJHOOHU\UNHVRPRIWHLNNHODUVHJIRUNODUHPHGRUG


ILUHQLYnHQHVRPKYHUIRUVHJNUHYHUPHUNRPSOHNVHIHUGLJKHWHUHQQGHQIRUHJnHQGHVPHOWHU
LQQLKYHUDQGUH         
 ,OLNKHWPHG'HZH\YHNWOHJJHU6FK|Q(UDXWRJ9DQ
0DQHQ   HUIDULQJHQHV EHW\GQLQJ RJ GHUPHG DW O UHUVWXGHQWHUV O ULQJ L
SUDNVLVRSSO ULQJHQHUDYKHQJLJDYDWGHUHVKDQGOLQJHUEOLUVW\UW DYUHIOHNVMRQ2SSVXPPHUW
NDQYLIUDGLVVHWHRULHQHGHILQHUHUHIOHNVMRQVRPHQSnJnHQGHSURVHVVVRPI¡UXQGHURJHWWHU
KDQGOLQJHU JMHQQRP VHOYIRUG\SHOVH RJ VHOYHYDOXHULQJ HU HW YHUNW¡\ IRU HQ NRQWLQXHUOLJ
UHNRQVWUXNVMRQDYNXQQVNDS/ UHUVWXGHQWHQHVUHIOHNVMRQHULSUDNVLVRSSO ULQJHQHUGHUPHG
IUDGHWWHSHUVSHNWLYHWJUXQQODJHWIRUGHUHVIRUVWnHOVHRJUHVSRQVSnSUDNWLVNHHUIDULQJHU
 )RUVNQLQJHQ Sn O UHUVWXGHQWHUV UHIOHNVMRQ L SUDNVLVRSSO ULQJ NRQNOXGHUHU LPLGOHUWLG
RIWHPHGDWGHQ HURYHUIODGLVNRJSnHW ODYWQLYn L IRUKROG WLO'HZH\V 6FK|QV
  RJ 9DQ 0DQHQV   WHRULHU 6¡QGHQn  =KX  .ULWLVNH
YXUGHULQJHU DY VWXGHQWHQHV HJQH IRUIRUVWnHOVHU RJ KYRUIRU GH YHOJHU n KDQGOH VRP GH JM¡U
V\QHV n Y UH PDQJHOIXOO )RVVH  2WWHVHQ  9LGHUH V\QHV O UHUVWXGHQWHQH n VWn
DOHQH RP n VNDSH VDPPHQKHQJPHOORP WHRUL RJ SUDNVLV HWWHUVRP UHIOHNVLYH SUDNVLVHU LNNH
V\QHVnEOLLYDUHWDWWV\VWHPDWLVNLYHLOHGQLQJHQ-DKUHLH6XQGOL,WUnGPHGGHWWH
ILQQHU 1HUODQG  RJ 2KQVWDG RJ 0XQWKH  DW HSLVWHPRORJLVNH EHWUDNWQLQJHU
©UHIOHNVMRQVRPUHWWHUVHJPRWGHIRUPDWLYHNUHIWHQHRJVWUXNWXUHQHVRPSUDNWLNHUHQRSHUHUHU
L VDPW PRW SUDNVLVHQV LQNOXGHUHQGH RJ HNVNOXGHUHQGH HIIHNWHUª V  XWHODWHV L
UHIOHNVMRQHQH / UHUVWXGHQWHQHV UHIOHNVMRQHU O¡IWHU VHJ L OLWHQ JUDG RYHU GHQ NRQNUHWH
XQGHUYLVQLQJVNRQWHNVWHQ YHG n UHODWHUH SUDNWLVNH HUIDULQJHU WLO WHRUL HOOHU DQGUH
SUDNVLVYHUGHQHU©5HIOHNVMRQHQHIRUEOLU LVWRUJUDGSnHWNRQWHNVWQ UWQLYnª.OHPSE
         
 *MHQQRPJDQJHQ DY IRUVNQLQJVOLWWHUDWXUHQ YLVWH DW VWXGLHQH RIWH IRNXVHUHU HQWHQ Sn
LQQKROGHW &RQZD\3DUVRQV	6WHSKHQVRQSURVHVVHQ %ODFN6LOHR	3UDWHU
.RUWKDJHQ HW DO  HOOHU QLYnHQH .RUWKDJHQ	9DVDORV <RVW 6HQWQHU	
)RUOHQ]D%DLOH\  L O UHUVWXGHQWHUV UHIOHNVMRQHU 'HZH\V  
6FK|QVRJ9DQ0DQHQVWHRUHWLVNHUDPPHYHUNJLUPXOLJKHWHUWLOn
V\QOLJJM¡UH HQNHOWH DVSHNWHU YHG O UHUVWXGHQWHUV UHIOHNVMRQHU PHQ KDU RJVn NODUH
EHJUHQVQLQJHU 6HEDQ :DUG	0F&RWWHU 'HW HU GHUIRU Q¡GYHQGLJ n ILQQH HW
WHRUHWLVNUDPPHYHUNVRPNDQDGUHVVHUHLGHQWLILVHUHRJEHVNULYHKYDVRPNDUDNWHULVHUHUGHUHV
UHIOHNVMRQVSURVHVV Sn HQ PHU XWI\OOHQGH PnWH JMHQQRP n XQGHUV¡NH KYD KYRUGDQ RJ PHG
KYLONHNRQVHNYHQVHUDOOPHQQO UHUVWXGHQWHQHUHIOHNWHUHULSUDNVLVRSSO ULQJHQ


)RUVNQLQJSnO UHUVWXGHQWHUVRULHQWHULQJHULSUDNVLVRSSO ULQJHQ   
%nGH QRUVNH .OHPS E 2WWHVHQ  RJ LQWHUQDVMRQDOH &OLIW 	 %UDG\ 
5LFKDUGVRQ	3ODFLHUVWXGLHUYLVHUDWXUXWLQHUWHO UHUHHUPHURSSWDWWDYGHQSUDNWLVNH
JMHQQRPI¡ULQJHQ DY XQGHUYLVQLQJHQ HQQ KYD HOHYHQH InU XW DY GHQ )RUVNQLQJ Sn
O UHUVWXGHQWHUV RULHQWHULQJHU ILQQHU DW GHQQH XWYLNOLQJHQ NDQ GHOHV LQQ L WUH IDVHU IUD HQ
LQQOHGHQGHVHOYUHODWHUWWLOHQRSSJDYHUHODWHUWRJWLOVOXWWWLOHQHOHYUHODWHUWIDVH&RQZD\	
&ODUN)XOOHU)XOOHURJ%URZQVLHU
7KUHH VWDJHV RI OHDUQLQJ WR WHDFK KDYH EHHQ WHQWDWLYHO\ LGHQWLILHG RU DW OHDVW ODEHOHG 'LIIHUHQW
UHVHDUFKHUVFRQVLGHUWKHILUVWVWDJHDVDVXUYLYDOVWDJH$VHFRQGVHHPVWREHDPDVWHU\VWDJHZKHQ
WHDFKHUV DUH WU\LQJ WR SHUIRUP ZHOO ,Q WKH WKLUG VWDJH WKH WHDFKHU PD\ HLWKHU VHWWOH LQWR VWDEOH
URXWLQHV DQG EHFRPH UHVLVWDQW WR FKDQJH RU HOVHPD\ EHFRPH FRQVHTXHQFHVRULHQWHG FRQFHUQHG
DERXWKHULPSDFWRQSXSLOVDQGSHUKDSVUHVSRQVLEOHWRIHHGEDFNDERXWKHUVHOIV
, Q\HUH WLG KDU DQGUH IRUVNHUH IRUHVOnWW DW GHW HU PXOLJ n JUXSSHUH KYD O UHUVWXGHQWHQH HU
RSSWDWW DY L WR IDVHU +DJJHU	0DOPEHUJ:DW]NH)¡UVWHQRYHUOHYHOVHVIDVH
GHUGHHURSSWDWWDYVLQHJHQWLOVWUHNNHOLJKHWNODVVHURPVSUDNVLVSODQOHJJLQJRJRUJDQLVHULQJ
RJVnHQIDVHGHUGHEOLUPHURSSWDWWDYNRQWHNVWXDOLVHUWLQWXLWLYRJWLOSDVVHWXQGHUYLVQLQJVRP
OHJJHUWLOUHWWHIRUHOHYHQHVO ULQJ    
 )RUVNQLQJVOLWWHUDWXUHQYLVHUYLGHUHDWO UHUVWXGHQWHUYHNWOHJJHUHYQHQWLOnOHGHHOHYHQH
0LQRU 2QZXHJEX]LH :LWFKHU 	 -DPHV  0XUSK\ 'HOOL 	 (GZDUGV  RJ
PHOORPPHQQHVNHOLJH DVSHNWHU )DMHW %HOOR /HIWZLFK	0HVOHU  *ROGVWHLQ	 /DNH
 VRP GHW YLNWLJVWH n IRNXVHUH Sn IRU HQ O UHU / UHUVWXGHQWHUV YHNWOHJJLQJ DY
UHODVMRQHOOHGLPHQVMRQHU L O UHU\UNHW,VHQEDUJHU	=HPE\ODV2C&RQQRUEOLU
RIWH YXUGHUW VRP EHN\PULQJVIXOOW EDVHUW Sn HQ IRUVWnHOVH DY GHWWH JLU XWWU\NN IRU HQ
RYHUIRUHQNOHWRJLRYHUNDQWRSWLPLVWLVNIRUVWnHOVHDY\UNHW:HLQVWHLQVWUHP,
WUnGPHGGHWWHGLVNXWHUHUVWUHPIXQQUHODWHUWWLODOOPHQQO UHUVWXGHQWHUVIRUHVWLOOLQJHU
RPVLWWIUHPWLGLJHDUEHLG
-HJVNDO LNNHOHJJHVNMXOSnDW LQWHUYMXHQHKDUXWO¡VWEnGHIRUXQGULQJRJLUULWDVMRQ)RUXQGULQJHQ
JMHOGHU I¡UVW RJ IUHPVW GHW VWXGHQWHQH LNNH YHNWOHJJHU RJ GHW HU GHW MHJ KDU NDOW WRPURP
,UULWDVMRQHQ JMHOGHU PnWHQ GH VQDNNHU RP GHW GH YHNWOHJJHU RJ WHQGHQVHQH WLO n LG\OOLVHUH
UHODVMRQHQPHGHOHYHQH«'HWVHULNNHXWWLODWO UHUVWXGHQWHQHKDUQRHNODUWELOGHDYVHJVHOY
VRPYLNWLJHSHUVRQHULHOHYHQHVO UHSURVHVVHUQnUYLVQDNNHURPNXQQVNDSVXWYLNOLQJJMHQQRPIDJ
RJWHPDHUHOOHUIRUVWnHOVHDYGHQ\WUHYHUGHQRJHOHYHQHLGHQ«2JKYRUIRUPnWU\JJKHWWLOOLW
UHVSHNWRJPHVWULQJY UHHWWLOEDNHODJWNDSLWWHOI¡UO UHUHQNDQJnO¡VSnGHQIDJOLJHIRUPLGOLQJHQ"
NXUVLYLRULJLQDO


6HOYRPVWUHPLGHWVDPPHERNNDSLWWHOHWNULWLVHUHUVLQHJHQLQWHUYMXWHNQLNNRJVHWWHU
VS¡UVPnOVWHJQYHGRPKXQNDQVNMHNXQQHIXQQHWPHURPKXQKDGGHEHGWRPEHJUXQQHOVHUIRU
GLVVHRSSIDWQLQJHQHWHJQHUKXQHWQHJDWLYWELOGHDYDOOPHQQO UHUVWXGHQWHQHVRULHQWHULQJHURJ
VSHNXOHUHUSnRPGHWWH HUXWWU\NN IRU DW O UHUXWGDQQLQJHQ LNNHQnU VLQHPnO3n WLOVYDUHQGH
PnWHVRPVWUHPDUJXPHQWHU)DMHWHWDOIRUDWO UHUVWXGHQWHUVRPEOLU
RYHUGUHYHQWRSSWDWWDYUHODVMRQHOOHDVSHNWHUYHG\UNHWNDQInHQIRUVWnHOVHDYDWSHGDJRJLVNRJ
IDJOLJNXQQVNDSHUXQ¡GYHQGLJ     
 / UHUVWXGHQWHQHVYHNWOHJJLQJDYUHODVMRQHOOHDVSHNWHUYHGO UHU\UNHWEOLULPLGOHUWLGDY
DQGUH WRONHW VRP VY UW EHW\GQLQJVIXOOW IRU GHUHV XWYLNOLQJ %DXPO  'DUE\ 
6DPWLGLJKHYGHU+DPPHUQHVVHWDODWO UHUVWXGHQWHUVIRUHVWLOOLQJHURJIRUVWnHOVHURP
O UHU\UNHWRJVn LQNOXGHUHUDQWDNHOVHU VRPHU ©«PRUHQXDQFHG DQGH[WHQGDFURVV DZLGHU
UDQJH RI SRVVLELOLWLHV WKDQ PDQ\ SHRSOH KDG LPDJLQHGª V  $Y GHQQH JUXQQ HU GHW
Q¡GYHQGLJnXQGHUV¡NHQ UPHUHEnGHKYDDOOPHQQO UHUVWXGHQWHUHURSSWDWWDYKYRUIRUGHHU
GHWRJKYRUGDQGHQQHRULHQWHULQJHQXWYLNOHUVHJLO¡SHWDYSUDNVLVRSSO ULQJHQ
)RUVNQLQJSnO UHUVWXGHQWHUVO ULQJLSUDNVLVRSSO ULQJHQ
, VLQ PHWDDQDO\VH DY GH PHVW RPIDWWHQGH JMHQQRPJDQJHQH DY WLGOLJHUH IRUVNQLQJ
NRQNOXGHUHU-RUGHOOPHGDWGHWIRUWVDWWPDQJOHUIRUVNQLQJVRPNDQVLQRHRPXWIDOOHW
DYO UHUXWGDQQLQJ'HWWHVW¡WWHVRJVnDYDQGUHVWXGLHU%URXZHU	.RUWKDJHQ-RUGHOO
,WUnGPHGGHWWHVDYQHU+DXJEIRUVNQLQJVEDVHUWNXQQVNDSRPKYDKYRUGDQRJ
KYRUIRUO UHUVWXGHQWHUO UHURJVSHNXOHUHUSnRPnUVDNHQWLOGHWWHHUDWGHQLNNHILQQHVDWGHQ
HUYDQVNHOLJnDYGHNNHHOOHURPIRUVNQLQJHQWLOQnLNNHKDUY UWJRGQRNRJLVWDQGWLOnJM¡UH
GHW /LNHYHO HU GHW QRHQ WHQGHQVHU VRP JMHQWDU VHJ L IRUVNQLQJVOLWWHUDWXUHQV NRQNOXVMRQHU
 )RUVNQLQJHQ DQW\GHU DW O UHUVWXGHQWHUV O ULQJ L SUDNVLVSHULRGHQH HU WHNQLVN RJ
LQDGHNYDW (GZDUGV E+DXJE'HW V\QHV nY UH HQ VYDN VDPPHQKHQJPHOORP
NXQQVNDSHQ VRP XWYLNOHV Sn K¡JVNROHQXQLYHUVLWHWHW RJ L SUDNVLVRSSO ULQJHQ )RVVH 
-DKUHLH  3UDNVLVO UHUQH EHVN\OGHV IRU n LQQVQHYUH XWGDQQLQJHQ WLO n EOL O ULQJ DY
SUDNWLVNH IHUGLJKHWHU (ULWVODQG 6XQGOL	6¡QGHQn  HOOHU ©WULFNV RI WKH WUDGHª
2KQVWDG	0XQWKH VRPKMHOSHU O UHUVWXGHQWHQHPHGnRSSUHWWKROGHRUGHQRJ
JMHQQRPI¡UH VLQ SODQODJWH XQGHUYLVQLQJ -DKUHLH  2WWHVHQ  'HUPHG O UHU
VWXGHQWHQHnSODQOHJJHRJJMHQQRPI¡UHXQGHUYLVQLQJ'HOOLFDUSLQL.RKOHU+HQQLQJ	
8VPD:LOFKHVPHQHWWHUVRPEnGHO UHUVWXGHQWHQHVRULHQWHULQJHURJUHIOHNVMRQHURIWH
EOLUVW\UW DYSODQOHJJLQJVGRNXPHQWHUVRPEOLUJLWWDYSUDNVLVO UHUHQ (GZDUGV	3URWKHURH
YXUGHUHVWLOHJQHOVHQDYRJORMDOLWHWHQWLOSUDNVLVVNROHQVVLWXHUWHWUDGLVMRQHUVRP


HQIODVNHKDOVIRUO UHUVWXGHQWHQHVO ULQJ+DXJD2WWHVHQ  
 2SSVXPPHUWJLUIXQQHQHIUDIRUVNQLQJSnO UHUVWXGHQWHUVO ULQJLSUDNVLVRSSO ULQJHQ
XWWU\NN IRU QHGVOnHQGH WLOVWDQGHU 'HWWH HU L WUnG PHG +DXJV  EHVNULYHOVHU DY
O UHUXWGDQQLQJHQV VW¡UVWH XWIRUGULQJHU ©)RUVNLQJD V\QHU DW GHW PDQJODU VDPDQKHQJ RJ
KHLOVNDSLDOOPHQQO UDUVWXGLHW'HWHUIUDJPHQWHUWRJOLWHNRQVLVWHQW6DPEDQGHWPHOORPWHRUL
RJ SUDNVLV HU VYDNW 8QGHUIRUVWnWW HU GHQ WHRUHWLVNH NXQQVNDSVEDVHQ RP SURIHVMRQHQ L
O UHUXWGDQQLQJD VYDNWª V  6DPWLGLJ HU GHW EHPHUNHOVHVYHUGLJ RJ HW SDUDGRNV DW
VLWXDVMRQHQV\QHVnY UHVnQHJDWLYHWWHUVRPO UHUVWXGHQWHQHXWWU\NNHUDWSUDNVLVRSSO ULQJHQ
HUGHQO ULQJVDUHQDHQGHYHUGVHWWHUPHVWLVLQO UHUXWGDQQLQJ+HJJHQ	'DPVJDDUG
6PHE\'HWHUGHUIRU LQWHUHVVDQWRJQ¡GYHQGLJnXQGHUV¡NHDOOPHQQO UHUVWXGHQWHQHV
HJHWSHUVSHNWLYSnVLQO ULQJLSUDNVLVRSSO ULQJHQQ UPHUH 

352%/(067,//,1*2*)256.1,1*663560c/
, GHQQH DYKDQGOLQJHQ YLO MHJ EHO\VH ILUH DOOPHQQO UHUVWXGHQWHUV UHIOHNVMRQHU L
SUDNVLVRSSO ULQJHQXWIUDI¡OJHQGHSUREOHPVWLOOLQJ
+YD NDUDNWHULVHUHU ILUH DOOPHQQO UHUVWXGHQWHUV YHUEDOLVHUWH UHIOHNVMRQHU RP VLQ
SUDNVLVRSSO ULQJLGHUHVWUHGMHVWXGLHnU"
6RPIRUVNHUKDGGHMHJNXQWLOJDQJSnUHIOHNVMRQHQHVRPDOOPHQQO UHUVWXGHQWHQHXWWU\NWHRJ
VOLNJMRUGH WLOJMHQJHOLJ IRUPHJJMHQQRPVSUnNHW$YGHQQHJUXQQHUGHW LGHQRYHURUGQHGH
SUREOHPVWLOOLQJHQSUHVLVHUWDWGHWHUGHYHUEDOLVHUWHUHIOHNVMRQHQHLSUDNVLVRSSO ULQJHQVWXGLHQ
WDU XWJDQJVSXQNW L )HQRPHQHW VRP XQGHUV¡NHV HU O UHUVWXGHQWHQHV VNULIWOLJ RJ PXQWOLJ
JMRUWH UHIOHNVMRQHU 'HQQH SUREOHPVWLOOLQJHQ EHO\VHV JMHQQRP GU¡IWLQJ DY I¡OJHQGH WUH
IRUVNQLQJVVS¡UVPnO
 +YDHUDOOPHQQO UHUVWXGHQWHQHRULHQWHUWPRWLVLQHUHIOHNVMRQHU"
 +YLONHQO ULQJNRPPHUWLOXWWU\NNLDOOPHQQO UHUVWXGHQWHQHVUHIOHNVMRQHU"
 +YRUGDQIRUDQNUHVDOOPHQQO UHUVWXGHQWHQHVUHIOHNVMRQHU"


',6326,6-216%(6.5,9(/6(
$YKDQGOLQJHQ HU VWUXNWXUHUW IRU n UDPPH LQQ VWXGLHQV ILUH DUWLNOHU , NDSLWWHO WR YLO MHJ
UHGHJM¡UHIRURJEHJUXQQHYDOJHWDYVWXGLHQVWHRUHWLVNHUDPPHYHUN)XQQLGHQLQQOHGHQGH
WRONQLQJHQRJV¡N L WHRUHWLVN OLWWHUDWXU I¡UWH WLO DW/HRQWMHYV  DNWLYLWHWVWHRULEOHYDOJW
VRPUHIHUDQVHUDPPHIRUDQDO\VHQRJWRONQLQJHQDYGDWDcUVDNHQWLOGHWWHYDUDWDNWLYLWHWVWHRUL
JDPHJHWEHJUHSVDSSDUDW VRPJMRUGHGHWPXOLJnDQDO\VHUH WRONH ILQQHP¡QVWHU IRUVWnRJ
EHVNULYHO UHUVWXGHQWHQHVUHIOHNVMRQHURJVOLNEHO\VHVWXGLHQVRYHURUGQHGHSUREOHPVWLOOLQJRJ
XQGHUOLJJHQGH IRUVNQLQJVVS¡UVPnO , NDSLWWHOHW YLO MHJ YLVH WLO WHRULHQV IRUDQNULQJ L GHW
NRQVWUXNWLYLVWLVNHSDUDGLJPHWEDNJUXQQHQLGHQNXOWXUKLVWRULVNHVNROHQIUDPHOORPNULJVWLGHQ
L GHW JDPOH 6RYMHWXQLRQHQ UHGHJM¡UH IRU IHP JUXQQOHJJHQGH SULQVLSSHU RJ RSSVXPPHUH
KYRUGDQGLVVHHUDQYHQGWLGDWDDQDO\VHQI¡UMHJWLOVOXWWEHVNULYHU'DOVJDDUGVWHRULRP
UHIOHNVLYPHGLHULQJRJRSSVXPPHUHUEDNJUXQQHQIRUYDOJHWDYWHRUHWLVNUDPPHYHUN
 , WUHGMHNDSLWWHOPHWRGHSUHVHQWHUHU MHJVWXGLHQVNYDOLWDWLYHIRUVNQLQJVGHVLJQXWYDOJ
RJ XWYDOJVNULWHULHU VWXGLHQV NRQWHNVW RJ GDWDLQQVDPOLQJVPHWRGHU RJ HWLVNH EHWUDNWQLQJHU
'HWWH HWWHUI¡OJHV DY HQ EHVNULYHOVH DY DQDO\VH RJ WRONQLQJVDUEHLGHW L NDSLWWHO ILUH +HU
IRUNODUHUMHJKYRUGDQMHJJnWWIUHPVWHJIRUVWHJLGHQNRQVWDQWNRPSDUDWLYHPHWRGHQKHQYLVHU
WLOPLQDEGXNWLYHVWUDWHJL LIRUKROGHWHPSLULWHRUL LNDWHJRULXWYLNOLQJHQRJIRUNODUHUKYRUGDQ
RJKYRUIRU46519LYREOHEUXNWVRPYHUNW¡\LDQDO\VHQ    
 , NDSLWWHO IHP VDPPHQIDWWHV VWXGLHQV IXQQ JMHQQRP SUHVHQWDVMRQHQ DY GH WUH VLVWH
DUWLNOHQH 'HWWH HWWHUI¡OJHV DY HQ GU¡IWLQJ DY KYRUGDQ DUWLNOHQH KDU VYDUW Sn VWXGLHQV
IRUVNQLQJVVS¡UVPnO6WXGLHQVKRYHGIXQQEHVNULYHVJMHQQRPHQNMHUQHNDWHJRULVRPJLUXWWU\NN
IRUIRUVNQLQJVGHOWDNHUQHVSUDNWLVNHKDQGOHNUDIW'LVVHIXQQHQHEOLU LGU¡IWLQJHQYXUGHUW L O\V
DYWLGOLJHUHIRUVNQLQJLQWHQVMRQHQHPHGO UHUXWGDQQLQJHQRJHWDNWLYWHWVWHRUHWLVNSHUVSHNWLY
SnPHQQHVNHOLJXWYLNOLQJ        
 7LO VOXWW L NDSLWWHO VHNV UHIOHNWHUHU MHJ RYHU VWXGLHQV YHUGL +HU GU¡IWHU MHJ L O\V DY
/LQFROQ RJ *XEDV  UDPPHYHUN IRUVNQLQJHQV WURYHUGLJKHW YHG n DUJXPHQWHUH IRU
VWXGLHQV NUHGLELOLWHW RYHUI¡UEDUKHW SnOLWHOLJKHW EHNUHIWEDUKHW RJ EHJUHQVQLQJHU 'HWWH
HWWHUI¡OJHV DY HQ YXUGHULQJ DY VWXGLHQV WHRUHWLVNH PHWRGRORJLVNH RJ SUDNWLVNH ELGUDJ WLO
IRUVNQLQJVIHOWHW L WLOOHJJ WLO IRUVODJ WLO YLGHUH IRUVNQLQJ $YKDQGOLQJHQV DYVOXWWHQGH
NRPPHQWDUHURSSVXPPHUHURJNRQNOXGHUHUEDVHUWSnVWXGLHQVIXQQ 




 7(25(7,6.5$00(9(5.
,GHWWHNDSLWWHOHWYLOMHJUHGHJM¡UHIRUVWXGLHQVWHRUHWLVNHUDPPHYHUN%HJUXQQHOVHQEOLUEHO\VW
LQQHQIRU HQ VW¡UUH NRQWHNVW DY DQGUH PXOLJH WHRULYDOJ ,QQOHGQLQJVYLV YLO NODUJM¡ULQJHQ DY
nUVDNHQ WLO DW MHJ YDOJWH GHQ WHRUHWLVNH IRUVWnHOVHVUDPPHQ VRP OLJJHU WLO JUXQQ IRU VWXGLHQV
WRONQLQJHUGU¡IWLQJRJNRQNOXVMRQHUUHODWHUHV WLOKYRUGDQPLQIRUIRUVWnHOVHSnYLUNHWVWXGLHQV
YLWHQVNDSVWHRUHWLVNH SODWWIRUP PHG IRUDQNULQJ L NRQVWUXNWLYLVPHQ 'HWWH HWWHUI¡OJHV DY HQ
EHJUXQQHOVH IRU KYRUIRU MHJ EHWUDNWHW VRVLDONRQVWUXNWLYLVWLVNH WHRULHU NQ\WWHW WLO GHQ
NXOWXUKLVWRULVNHVNROHQVIRUVNQLQJVWUDGLVMRQHUVRPIRUPnOVWMHQOLJLIRUKROGWLOVWXGLHQVKHQVLNW
RJ NRQWHNVW 7LO VOXWW UHGHJM¡U MHJ IRU GH JUXQQOHJJHQGH SULQVLSSHQH L /HRQWMHYV 
DNWLYLWHWVWHRULVDPWKYRUGDQRJKYRUIRUGHKDUEOLWWEUXNWLGHHPSLULVNHDQDO\VHQHYHGnYLVH
WLO'DOVJDDUGVEHVNULYHOVHDYUHIOHNVLYPHGLHULQJ
)25)2567c(/6(16)25$1.5,1*(5
-HJ JLNN LQQ L SURVMHNWHWPHG HUIDULQJHU KROGQLQJHU RJ NXQQVNDS VRPKDGGH EHW\GQLQJ IRU
PLWW YDOJ DYEnGHPHWRGHRJ WHRUHWLVN UDPPHYHUN*DGDPHU EHVNULYHUGHWWH VRPHQ
IRUIRUVWnHOVH VRP SnYLUNHU HQ IRUVNHUV YHUGHQVELOGH RJ NXQQVNDSVV\Q RJ DYYLVHU DOOH
PXOLJKHWHU WLO n VHWWH GHQQH WLO VLGH L P¡WH PHG HW IHQRPHQ IRU GHUHWWHU n EHWUDNWH GHW
XDYKHQJLJHOOHUREMHNWLYW        
 0LQH SUDNWLVNH HUIDULQJHU IUD O UHU\UNHW VDPW PLQ DOOPHQQO UHUXWGDQQHOVH RJ
PDVWHUJUDG L UnGJLYQLQJVSHGDJRJLNN XWJMRUGH JUXQQODJHW IRU PLQ IRUIRUVWnHOVH -HJ HQWUHW
IRUVNQLQJVIHOWHWPHGVWRULQWHUHVVHIRUWHPDWLNNHQ%nGHLUROOHQVRPO UHUSnJUXQQVNROHRJ
K¡JVNROHXQLYHUVLWHWVQLYn RJ VRP VWXGHQW KDU MHJ Y UW RSSWDWW DY KYD KYRUGDQ RJ Sn
KYLONHWJUXQQODJPHQQHVNHUUHIOHNWHUHU,O¡SHWDYIRUVNQLQJVSURVHVVHQKDUMHJJMHQQRPJnHQGH
UHIOHNWHUW RYHU PLQ HJHQ VXEMHNWLYLWHW L IRUP DY YLUNHOLJKHWVRSSIDWQLQJHQ DY
DOOPHQQO UHUVWXGHQWHUV UHIOHNVMRQHU LSUDNVLVRSSO ULQJHQRJIRUVWnHOVHQDYKYRUGDQ MHJNDQ
RSSQn PHU NXQQVNDS RP GHQQH YLUNHOLJKHWHQ , YLWHQVNDSVWHRULHQ UHIHUHUHV GHWWH WLO VRP
RQWRORJLRJHSLVWHPRORJL        
 2QWRORJLHUHQVDPPHQVWLOOLQJDYGHJUHVNHRUGHQH©RQWRVªVRPEHW\U©GHWY UHQGHª
RJ©ORJLªVRPEHW\U©O UHQª1\HQJRJ©FRQFHUQVWKHQDWXUHDQGNQRZOHGJHRI
VRFLDOUHDOLW\ª'HODQW\	6WU\GRP2QWRORJLHUGHUPHGO UHQRPGHWY UHQGHRJ
LQQHE UHU IRUVWnHOVHQ DY KYRUGDQ YHUGHQ VHU XW RJ HU E\JJHW RSS $OYHVVRQ	 6N|OGEHUJ
6RKOEHUJ	6RKOEHUJ6S¡UVPnOHWRPIRUXWVHWQLQJHQHIRUnNXQQHEHVNULYHQRH


YLUNHOLJ HUGHUIRU VHQWUDOW(SLVWHPRORJL HURJVn HQ VDPPHQVWLOOLQJ DY WRJUHVNHRUG ©ORJLª
©O UHQª RJ ©HSLVWHPHª VRP EHW\U ©NXQQVNDSª 1\HQJ   VRP ©UHIHUV WR D
IXQGDPHQWDO EUDQFK RI SKLORVRSK\ WKDW LQYHVWLJDWHV WKH SRVVLELOLW\ OLPLWV RULJLQ VWUXFWXUH
PHWKRGVDQGYDOLGLW\RUWUXWKRINQRZOHGJHª'HODQW\	6WU\GRP(SLVWHPRORJL
HUGHUPHGO UHQRPNXQQVNDSRJLQQHE UHUIRUVWnHOVHQDYKYDVRPXWJM¡UJ\OGLJHUNMHQQHOVH
DYYHUGHQ$OYHVVRQ	6N|OGEHUJ6RKOEHUJ	6RKOEHUJ3DFNHURJ*RLFRHFKHD
EHO\VHUEHJUHSHQHYHGnYLVHWLOEHJUHSHQH©NQRZLQJªRJ©EHLQJª
(SLVWHPRORJ\ LV WKH V\VWHPDWLF FRQVLGHUDWLRQ LQ SKLORVRSK\ DQG HOVHZKHUH RI NQRZLQJ ZKHQ
NQRZOHGJHLVYDOLGZKDWFRXQWVDVWUXWKDQGVRRQ2QWRORJ\LVWKHFRQVLGHUDWLRQRIEHLQJZKDW
LVZKDWH[LVWVZKDWLWPHDQVIRUVRPHWKLQJ±RUVRPHERG\±WREHV
0LQIRUIRUVWnHOVHSnYLUNHWPLQIRUVWnHOVHDYIRUXWVHWQLQJHQHMHJKDGGHIRUnNXQQHEHO\VHKYD
VRP NDUDNWHULVHUHU DOOPHQQO UHUVWXGHQWHQHV YHUEDOLVHUWH UHIOHNVMRQHU RP VLQ
SUDNVLVRSSO ULQJ0LQH HJQHSUDNWLVNH HUIDULQJHURJ WHRUHWLVNHRYHUEHYLVQLQJ IUD WLGHQ VRP
VWXGHQW IRUWHOOHUPHJDWXWYLNOLQJHQDYYLUNHOLJKHWVIRUVWnHOVHQ HQGUHVNRQWLQXHUOLJEDVHUWSn
GHWJMHQVLGLJHVDPVSLOOHWPHOORPLQGLYLGHWRJGHQYHUGHQGHWHUHQGHODY$YGHQQHJUXQQKDU
MHJHQIRUIRUVWnHOVHDYDWGHWILQQHVIOHUHYLUNHOLJKHWHUVRPHUVXEMHNWLYWEHWLQJHWRJVLWXHUWL
GHQ DNWXHOOH NRQWHNVWHQ 'HQQH RQWRORJLVNH DQWDNHOVHQ JD UHWQLQJ IRUPLQ HSLVWHPRORJLVNH
RSSIDWQLQJDYDWNXQQVNDSHQMHJInURPDOOPHQQO UHUVWXGHQWHQHVYHUEDOLVHUWHUHIOHNVMRQHUEOLU
NRQVWUXHUWLP¡WHWPHGPHJVRPIRUVNHU6OLNNDQLNNHPLQHIXQQEHVNULYHVXDYKHQJLJDYYnU
VDPKDQGOLQJ         
'HWWHRQWRORJLVNHRJ HSLVWHPRORJLVNHXWJDQJVSXQNWHW JMRUGH DW MHJ VRP IRUVNHU LNNH
KDGGH PnO RP n DYGHNNH GHQ ©REMHNWLYHª VDQQKHWHQ RP KYD DOOPHQQO UHUVWXGHQWHQHV
YHUEDOLVHUWHUHIOHNVMRQHUHURULHQWHUWPRWKYLONHQIRUDQNULQJGHKDURJKYLONHQO ULQJGHJLU
XWWU\NN IRU 2P HQ DQQHQ IRUVNHU KDGGH VWXGHUW GH VDPPH DOOPHQQO UHUVWXGHQWHQH YLOOH
NDQVNMHHOOHUPHVWVDQQV\QOLJDQGUHDVSHNWHUEOLWWYHNWODJWRJHWWHUIXOJW'HWWHYLOOHGDRJVn
Q¡GYHQGLJYLVKDI¡UWWLODWWRONQLQJHQHKDGGHWDWWHQDQQHQUHWQLQJHWWHUVRPEnGHYXUGHULQJHU
NQ\WWHW WLO KYLONHQ WHRUL VRP HU IRUPnOVWMHQOLJ RJ SHUVSHNWLYHU L GU¡IWLQJHQ RJVn YLO Y UH
VXEMHNWLYW EHWLQJHW EDVHUW Sn GHQ HQNHOWH IRUVNHUV IRUIRUVWnHOVH LQWHUHVVHU RJ SUHIHUDQVHU
 %HYLVVWKHWHQ RPPLQ HJHQ IRUIRUVWnHOVHV EHW\GQLQJ IRU DQDO\VHQ RJ WRONQLQJHQ HU HW
XWWU\NNIRUPLWWHJHWRQWRORJLVNHRJHSLVWHPRORJLVNHXWJDQJVSXQNW'HWWHHUHQYLNWLJnUVDNWLO
DW MHJ L GHW I¡OJHQGH HWWHUVWUHEHU n Y UH WUDQVSDUHQW L PLQ EHVNULYHOVH DY EDNJUXQQHQ IRU
WRONQLQJHQH VRP HU JMRUW EnGH L GHQ I¡OJHQGH UHGHJM¡UHOVHQ DY GHW WHRUHWLVNH UDPPHYHUNHW
PHWRGHVHNDSLWWHOVEHVNULYHOVHQDYPLQDQDO\VHRJWRONQLQJVSURVHVVVHNDSLWWHO


 V  IXQQ RJ VDPPHQIDWWHQGH GU¡IWLQJ VH NDSLWWHO  V  RJ YXUGHULQJHQ DY
VWXGLHQV YHUGL VH NDSLWWHO  V  ©9HG DW VNDEH VW¡UVW PXOLJ JHQQHPVLJWLJKHG
WUDQVSUDUHQVPHGKHQV\Q WLOKYDGGHUHUJUXQGODJHW IRUPLQYLGHQ±HPSLULVNPHWRGLVN
WHRUHWLVNRJPHWDWHRUHWLVN±VNDEHUMHJGHEHGVWHEHWLQJHOVHUIRUDWDQGUHNULWLVNRJDQDO\WLVN
NDQIRUKROGHVHJWLOGHQª5¡QQ
'HWNRQVWUXNWLYLVWLVNHSDUDGLJPHW
8OLNH RQWRORJLVNH RJ HSLVWHPRORJLVNH DQWDNHOVHU GDQQHU JUXQQODJ IRU XOLNH SDUDGLJPHU ±
RYHURUGQHGHWHRULHUVRPRPVOXWWHUDQGUHW\SHUWHRULHU,VLQERN©7KH6WUXFWXUHRI6FLHQWLILF
5HYROXWLRQVª YLVHU .XKQ  WLO DW YLWHQVNDSHOLJH SDUDGLJPHU NDQ GLIIHUHQVLHUHV HWWHU
³ZKDWLVWREHREVHUYHGDQGVFUXWLQL]HGWKHNLQGRITXHVWLRQVWKDWDUHVXSSRVHGWREHDVNHG
DQGSUREHGIRUDQVZHUV LQ UHODWLRQ WR WKLVVXEMHFWKRZWKHVHTXHVWLRQVDUH WREHVWUXFWXUHG
KRZ WKH UHVXOWV RI VFLHQWLILF LQYHVWLJDWLRQV VKRXOG EH LQWHUSUHWHG´ V 'HWWH JLU GHUPHG
UHWQLQJIRUKYLONHEHJUHSHUYLVRPIRUVNHUHEUXNHUIRUnGHILQHUHYnUHREVHUYDVMRQHURJHUVOLN
LI¡OJH5¡QQDYJM¡UHQGHIRUYnUIRUVWnHOVHRJWRONQLQJDYGHP
*HQQHPYRUHVEHJUHEHURJNDWHJRULHUGHUNDQVDPOHV LSDUDGLJPHU VHU YL VnOHGHVYHUHQ LQGHQ IRU
GHQUDPPHVRPEHJUHEHUQHGHILQHUHUIRUYRUHVLDJWWDJHOVH*HQQHPNRPELQDWLRQDIYRUHVEHJUHEHU
GDQQHV YRUHV YLGHQ L IRUP DI VDPPHQK QJHQGH XGVDJQ GHU RPIDWWHU NRPELQDWLRQHQ DI YRUHV
WLOJ QJHOLJHEHJUHEHUNDWHJRULHURJGHQLQE\UGHVVDPPHQK QJGHUHUPHOOHPGLVVHEHJUHSHEHUV

3DUDGLJPHUHUGHUPHGUDPPHYHUNVRPHUVW\UHQGHIRUYLWHQVNDSHOLJHVWXGLHUHWWHUVRPGHJLU
UHWQLQJ IRU KYLONH WHRUHWLVNH SHUVSHNWLYHU RJ PHWRGRORJLVNH SURVHVVHU IRUVNQLQJHQ NDQ
JMHQQRPI¡UHV IUD RJ JMHQQRP )RU n VLNUH VWXGLHQV NRKHUHQV HU GHW GHUIRU LI¡OJH 0LOOV
%RQQHU RJ )UDQFLV  YLNWLJ IRU IRUVNHUH n IRUDQNUH VLQ HJHQ IRUIRUVWnHOVH L O\V DY
RQWRORJLHQHSLVWHPRORJLHQRJPHWRGRORJLHQLHWYLWHQVNDSHOLJSDUDGLJPH 
7RHQVXUHD VWURQJUHVHDUFKGHVLJQ UHVHDUFKHUVPXVWFKRRVHD UHVHDUFKSDUDGLJPWKDW LV FRQJUXHQW
ZLWK WKHLUEHOLHIVDERXW WKHQDWXUHRI UHDOLW\&RQVFLRXVO\ VXEMHFWLQJ VXFKEHOLHIV WRDQRQWRORJLFDO
LQWHUURJDWLRQLQWKHILUVWLQVWDQFHZLOOLOOXPLQDWHWKHHSLVWHPRORJLFDODQGPHWKRGRORJLFDOSRVVLELOLWLHV
WKDWDUHDYDLODEOHV
$OOHUHGH I¡U MHJ EHJ\QWH SODQOHJJLQJHQ DY SURVMHNWHW KDGGH MHJEHVWHPWPHJ IRU n SODVVHUH
PHJXQGHUGHWNRQVWUXNWLYLVWLVNHSDUDGLJPHWcUVDNHQ WLO GHWWHYDU DW GHQNRQVWUXNWLYLVWLVNH
WUDGLVMRQHQWDUDYVWDQGIUDGHQNDUWHVLDQVNHGLNRWRPLHQPHOORPPHQQHVNHOLJVXEMHNWLYLWHWRJ
YLUNHOLJKHWHQ5RWK	/HH6WHWVHQNR8WYLNOLQJHQDYIRUVWnHOVHRJPHQLQJVNMHU
LVWHGHWXWIUDGHWWHSHUVSHNWLYHWVRPHQI¡OJHDYLQWHUDNVMRQHQPHOORPSHUVRQHQRJGHWPLOM¡HW


KDQHOOHUKXQOHYHULRJWDUXWJDQJVSXQNWLDW³UHDOLWLHVDUHVRFLDOFRQVWUXFWLRQVRIWKHPLQG
DQG WKDW WKHUH H[LVWV DVPDQ\ FRQVWUXFWLRQV DV WKHUH DUH LQGLYLGXDOV DOWKRXJK FOHDUO\PDQ\
FRQVWUXFWLRQVZLOOEHVKDUHG´*XED	/LQFROQ   
, PLWW NRQVWUXNWLYLVWLVNH SHUVSHNWLY Sn DOOPHQQO UHUVWXGHQWHQHV YHUEDOLVHUWH
UHIOHNVMRQHU DQWDU MHJ DW YHUGHQ EHVWnU DY IOHUH VXEMHNWLYH YLUNHOLJKHWHU VRP HU SnYLUNHW DY
NRQWHNVWHQ RJ HU VOLN IRUDQNUHW L UHODWLYLVPHQV HSLVWHPRORJL 1\HQJ  6RKOEHUJ 	
6RKOEHUJ(QUHODWLYLVWYLO L WUnGPHGPLQIRUIRUVWnHOVHKHYGHDWGHW LNNHILQQHVQRHQ
DEVROXWWHNXOWXUXDYKHQJLJHVWDQGDUGHUIRUUHWWRJJDOWVDQWRJIDOVNW$OYHVVRQ	6N|OGEHUJ
+DFNLQJ 9LGHUH KDU MHJ HQ IRUVWnHOVH DY DW NXQQVNDS HU QRH VRPNRQVWUXHUHV
JMHQQRP VDPKDQGOLQJ RJ LNNH QRH VRP OLJJHU ODWHQW L PHQQHVNHU NODU WLO EUXN HOOHU VRP
HUYHUYHVJMHQQRPRYHUI¡ULQJDY\WUHVWLPXOL'HQQHHSLVWHPRORJLVNHIRUVWnHOVHDYDWPHQLQJ
NRQVWUXHUHV JMHQQRP VDPKDQGOLQJ KDGGH GHUPHG RJVn NRQVHNYHQVHU IRU YDOJHW DY HQ
NYDOLWDWLYIRUVNQLQJVPHWRGHVHNDSLWWHO0HWRGHV
.RQVWUXNWLYLVWLVNHWHRULHU
0HG XWJDQJVSXQNW L 3UDZDWV  VNLOOHPHOORP VHNV XOLNH NRQVWUXNWLYLVWLVNH WHRULHU KDU
3RVWKROPODJHWHQILJXUVRPEHVNULYHUWHRULHQHSnLHWNRQWLQXXP©PHOORPPHQQHVNHW
RJGHQYHUGHQGHWOHYHULPHOORP©SHUVRQHQªRJKDQVHOOHUKHQQHV©OLYVYHUGHQªªVVH
ILJXU

)LJXU.RQVWUXNWLYLVWLVNHWHRULHU3RVWKROP


, ILJXU  V  ILQQHU YL L GHW HQH \WWHUSXQNWHW 3LDJHWV  VNMHPDWHRUL VRP WDU
XWJDQJVSXQNWLLQGLYLGHWRJKYRUGDQPHQQHVNHUEHDUEHLGHULQQWU\NNJMHQQRPDVVLPLODVMRQRJ
DNNPRGDVMRQ L HQ DGDSWDVMRQVSURVHVV 3LDJHWV VNMHPDWHRUL EOLU DY 3UDZDW  EHVNUHYHW
VRP n Y UH IRUDQNUHW L UDVMRQDOLVPHQ ©PLQG DQGZRUOG JR WKHLU VHSDUDWHZD\V ±ZLWK IDU
UHDFKLQJHIIHFWVª V7HRULHQKDUY UW VY UWEHW\GQLQJVIXOO IRU IRUVWnHOVHQDYKYRUGDQ
O ULQJ VNMHU PHQ HU EODQW DQQHW NULWLVHUW IRU n WD IRU OLWH KHQV\Q WLO GHW VRVLDOH
PHOORPPHQQHVNHOLJHLGHQSHGDJRJLVNHVLWXDVMRQHQcVYROO 
, GHW DQGUH \WWHUSXQNWHW ILQQHU YL LQIRUPDVMRQVSURVHVVHULQJVWHRUL $QGHUVRQ 
0LOOHU  VRP DY 3UDZDW  SODVVHUHV L UHDOLVPHQ RJ GHUPHG EHVNULYHV VRP ©WKH
SKLORVRSKLFDODQWLWKHVLVRI3LDJHWLDQLHVFKHPDGULYHQFRQVWUXFWLYLVPªVEDVHUWSn
WHRULHQV DQWDNHOVH DY DW GHW HU GH \WUH IRUXWVHWQLQJHQH VRP DYJM¡U KYD O ULQJVXWE\WWHW EOLU
,QIRUPDVMRQVSURVHVVHULQJVWHRUL KDU NODU YHUGL IRU IRUVNQLQJ Sn O ULQJ HWWHUVRP GHQ NDQ JL
SUHVLVH DQDO\VHU DY NRJQLWLY NDSDVLWHW RJ XWYLNOLQJ 'HQQH YHUGLHQ HU OLNHYHO EHJUHQVHW
HWWHUVRP GHQ LNNH WDU KHQV\Q WLO DIIHNWLYH VRVLDOH RJ ELRORJLVNH DVSHNWHU YHG NRJQLVMRQHQ
VDPWLGLJ VRP GHQ KHOOHU LNNH JM¡U JRGW QRN UHGH IRU YLNWLJH NRJQLWLYH IDNWRUHU VRP
PRWLYDVMRQYHNVHOYLUNQLQJHUPHOORPLQGLYLGRJRPJLYHOVHURJKYRUGDQYLDNWLYWNRQVWUXHUHU
Q\NXQQVNDSHOOHUPHWDNRJQLVMRQHQVUROOH0D\HU   
 0HOORP GLVVH \WWHUSXQNWHQH SODVVHUHU 3RVWKROP  0HDGV  V\PEROVNH
LQWHUDNVMRQLVPH 'HZH\V   LGHEDVHUWH NRQVWUXNWLYLVPH VRVLDO
NRQVWUXNWLYLVPH *HUJHQ  5RUW\  RJ VRVLRNXOWXUHOO WHRUL   VRP DOOH
LI¡OJH3UDZDW©UHMHFWVWKHQRWLRQWKDWWKHORFXVRINQRZOHGJHLVLQWKHLQGLYLGXDOªV
$YGHQQHJUXQQNDUDNWHULVHUHVGLVVH WHRULHQHVRPVRVLDONRQVWUXNWLYLVWLVNH WHRULHUGHU
YLUNHOLJKHWHQ IRUVWnV VRP ©HQ VSUnNOLJ NRQVWUXNVMRQ VRP PHQQHVNHU VNDSHU L UHODVMRQHUª
3RVWKROP   )UD GHWWH IRUVNQLQJVSHUVSHNWLYHW RSSGDJHU YL LNNH PHQ NRQVWUXHUHU
IHQRPHQHU JMHQQRP YLWHQVNDSHOLJH VWXGLHU %HUJHU 	 /XFNPDQ  +DFNLQJ 
©6RFLDONRQVWUXNWLRQLVWHUQHK YGHU DWGHU VNHU DOWLG VNHU L HQ VRFLDORJSHUVRQOLJNRQWHNVW
VRP PHGNRQVWUXHUHU KLVWRULHQ RP EHJLYHQKHGHQ 9L KXVNHU DOWVn GHW GHU SDVVHU YRUHV
QXY UHQGH KHOKHGVRSIDWWHOVHª +HUPDQVHQ /¡Z 	 3HWHUVHQ   )HOOHV IRU GH
VRVLDONRQVWUXNWLYLVWLVNH WHRULHQH HU GHUIRU DW UHIOHNVMRQHU Pn DQDO\VHUHV RJ WRONHV L O\V DY
NRQWHNVWHQGHXWYLNOHVL        
 %ODQWGHVRVLDONRQVWUXNWLYLVWLVNHWHRULHQHIDQWMHJ/HY6HPMRQRYLFK9\JRWVN\V
 WHRUL RP XWYLNOLQJHQ DY K¡\HUH PHQWDOH IXQNVMRQHU KHQVLNWVPHVVLJ HWWHUVRP GHQ
XQGHUVWUHNHUDWDOOXWYLNOLQJIRUVWnVnY UHIXQGDPHQWHUWLPHOORPPHQQHVNHOLJHDNWLYLWHWHURJ
UHIOHNVMRQHU UXQGW GHQQH '\VWKH  6lOM|  )UD GHWWH SHUVSHNWLYHW YLO


SUDNVLVO ULQJVDNWLYLWHWHQY UHGLUHNWHDYJM¡UHQGHIRUO UHUVWXGHQWHQHVXWYLNOLQJRJHYQHWLOn
PHVWUHXWIRUGULQJHUNQ\WWHWWLOO UHUUROOHQ8WYLNOLQJHQVNMHUYHGDWLQGLYLGHWVDPKDQGOHUPHG
DQGUHRJWLOHJQHUVHJNRPSHWDQVHQLSUDNVLVIHOOHVVNDSHWJM¡UGHQWLOVLQHJHQRJXWYLNOHUGHQ
$OOHDNW¡UHQHEOLUVHWWSnVRPUHVVXUVHULGHQNROOHNWLYHNXQQVNDSVXWYLNOLQJHQ'DQLHOV
%HVNULYHOVHQDYPnORUJDQLVHULQJRJLQQKROGVHVRJDYVWXGLHQVNRQWHNVW
VH  V  YLVHU DW DOOPHQQO UHUXWGDQQLQJHQV SUDNVLVRSSO ULQJ HU IRUHQHOLJ PHG
9\JRWVN\V SHUVSHNWLY Sn O ULQJ GHU VDPVSLOO GLDORJ RJ GHOWDNLQJ HU IXQGDPHQWDOW 3n
JUXQQODJ DY GHWWH YXUGHUWH MHJ DW 9\JRWVN\V   JUXQQOHJJHQGH SHUVSHNWLYHU YDU
UHOHYDQWHRJIRUPnOVWMHQOLJIRUPLQVWXGLH    
'HQNXOWXUKLVWRULVNHVNROHQ       
9\JRWVN\HWDEOHUWHLVDPDUEHLGPHG$OH[HL1LNRODHYLFK/HRQWMHYRJ$OH[DQGHU
/XULD  GHQ NXOWXUKLVWRULVNH VNROHQ L PHOORPNULJVWLGHQV 6RYMHWXQLRQHQ VRP HQ
UHVSRQV Sn GHW GH RSSIDWWHW VRP IRU HQNOH RJ RYHUGUHYHQW DWVNLOWH EHVNULYHOVHU DY IRUKROGHW
PHOORPEHYLVVWKHWHQRJRPYHUGHQHQLGDWLGHQVOHGHQGHSV\NRORJLVNHWHRULHU'DQLHOV
(GZDUGV D 7HRULHQH VRP EOH XWYLNOHW KHU JnU XQGHU IOHUH QDYQ VRVLRKLVWRULVN
VRVLRNXOWXUHOO VLWXHUW HOOHU NXOWXUKLVWRULVN 'DQLHOV  9DOVLQHU 	 9HHU  RJ JLU
XWWU\NN IRU HQ IRUVWnHOVH DY DW XWYLNOLQJHQ RJ UHIOHNVMRQHQH NQ\WWHW WLO GHQ HU JMHQVLGLJ
DYKHQJLJ DY GHQ KLVWRULHQ RJ GH VRVLDOH RPJLYHOVHQH GHQ VNDSHV L &ROH  (GZDUGV
E©7KHFHQWUDOWKHVLVRIWKH5XVVLDQFXOWXUDOKLVWRULFDOVFKRROLVWKDWWKHVWUXFWXUHDQG
GHYHORSPHQW RI KXPDQ SV\FKRORJLFDO SURFHVVHV HPHUJH WKURXJK FXOWXUDOO\ PHGLDWHG
KLVWRULFDOO\GHYHORSLQJSUDFWLFDODFWLYLW\ª&ROH'HWWHEDVHUHVSnHQIRUVWnHOVHDY
DWNRQWHNVWHQLNNHEDUHHUQRHVRPSnYLUNHU O ULQJHQGHQHUHQYLNWLJGHO DYGHWVRPEOLUO UW
(OOLV(GZDUGV	6PDJRULQVN\E6lOM|D    
 3DFNHURJ*RLFRFKHDYLVHUWLOVHNVRQWRORJLVNHWHPDHUVRPNRPPHUWLOXWWU\NNL
WHRULHUNQ\WWHW WLO GHQNXOWXUKLVWRULVNH VNROHQ ©D WKHSHUVRQ LV FRQVWUXFWHG E LQ D VRFLDO
FRQWH[W F IRUPHG WKURXJKSUDFWLFDO DFWLYLW\ G DQG IRUPHG LQ UHODWLRQVKLSVRIGHVLUH DQG
UHFRJQLWLRQHWKDWFDQVSOLWWKHSHUVRQDQGIPRWLYDWLQJWKHVHDUFKIRULGHQWLW\ªV
)UDGHWWHSHUVSHNWLYHWHUDOWVnPHQQHVNHWLNNHHUHQQDWXUOLJVHOYVWHQGLJHQKHWPHQHWVRVLDOW
RJKLVWRULVNSURGXNW0HQQHVNHWVNRQVWUXNVMRQRJWUDQVIRUPDVMRQNDQGHUPHGEDUHRSSVWnLHQ
VRVLDONRQWHNVWEDVHUWSnHQ IRUVWnHOVH DYDW LNNHEDUHNXQQVNDSPHQRJVnPHQQHVNHW L VHJ
VHOYRJLQWHQVMRQHQHGHWNMHQQHUEOLUNRQVWUXHUW©:KDWFRXQWVDVUHDOYDULHVFXOWXUDOO\DQG
FKDQJHVKLVWRULFDOO\ªV(QKYHUVRVLDONRQWHNVWHULVHJVHOYSURGXNWHWDYPHQQHVNHOLJ
VSUnNRJVRVLDOSUDNVLVRJHUG\QDPLVNIUHPIRUVWDVMRQ UEDVHUWSnIRUDQGULQJRYHUWLG


 6HOYEHYLVVWKHWYXUGHUHVKHU LNNHVRPHW UHVXOWDWDYDW LQGLYLGHW UHIOHNWHUSnVHJVHOY
PHQRSSVWnULUHODVMRQHUPHGDQGUH©IRUPHGLQGHVLUHFRQIOLFWDQGRSSRVLWLRQLQDVWUXJJOH
IRUUHFRJQLWLRQªV'HVRVLDOHDNWLYLWHWHQHRJUHODVMRQHQHSURGXVHUHUHQVRVLDONRQWHNVW
VRPGHILQHUHUKYHPYL HU6DPWLGLJEOLU YL L GHQQHNRQWHNVWHQNRQIURQWHUWPHGQRH VRPHU
IUHPPHGVOLNDWYLEOLUVNLOWIUDRJPnRSSGDJHQ\HVLGHUDYRVVVHOY0HQQHVNHUV¡NHUDNWLYW
nKDQGOHLRYHUHQVWHPPHOVHPHGVDPIXQQVIHOOHVVNDSHWVSUDNVLV©DGRSWLQJDQDWWLWXGHWDNLQJ
D VWDQG RQ WKH ZD\ PHPEHUVKLS RI D FRPPXQLW\ KDV SRVLWLRQHG WKHPª V  , GHQQH
SURVHVVHQ SnYLUNHU RJVnPHQQHVNHUV HJHQ DNWLYLWHW Sn IHOOHVVNDSHW GH HU HQ GHO DY RJ VOLN
UHSURGXVHUHV HOOHU WUDQVIRUPHUHV SUDNVLV 3DFNHU RJ *RLFRFKHD  RSSVXPPHUHU
RQWRORJLHQVRPOLJJHUWLOJUXQQIRUGHQNXOWXUKLVWRULVNHVNROHQVWHRUHWLVNHUDPPHYHUNPHGGHW
I¡OJHQGH
« WKLV RQWRORJ\ HQYLVLRQV D SUDFWLFDO SURFHVV RI FRQVWUXFWLRQ ZKHUH SHRSOH VKDSH WKH VRFLDO
ZRUOGDQGLQGRLQJVRDUHWKHPVHOYHVWUDQVIRUPHG7KLVPXWXDOFRQVWLWXWLRQLVDFFRPSOLVKHGLQWKH
VRFLDOSUDFWLFHVRIKXPDQUHODWLRQVKLSDQGFRPPXQLW\+XPDQEHLQJVDUHIRUPHGDQGWUDQVIRUPHG
LQ UHODWLRQVKLSV ZLWK RWKHUV LQ WKH GHVLUH IRU UHFRJQLWLRQ LQ WKH SUDFWLFHV RI D SDUWLFXODU
FRPPXQLW\DQGLQDPDQQHUWKDWZLOOVSOLWDQGLQLWLDWHWKHVWUXJJOHIRULGHQWLW\V
'HQ NXOWXUKLVWRULVNH VNROHQV WHRULJUXQQODJ KDU LI¡OJH 'DQLHOV   LQVSLUHUW
XWYLNOLQJHQ DY ILUH IRUVNQLQJVWUDGLVMRQHU  VLWXHUW O ULQJ /DYH 	 :HQJHU  
GLVWULEXHUW NRJQLVMRQ +XWFKLQV  6DORPRQ   VRVLRNXOWXUHOO WHRUL :HUWVFK
  RJ  DNWLYLWHWVWHRUL (QJHVWU|P  /HRQWMHY  'LVVH
IRUVNQLQJVWUDGLVMRQHQHGHOHUGHRQWRORJLVNHSHUVSHNWLYHQHEHVNUHYHWDY3DFNHURJ*RLFRFKHD
YHGDWGHYHNWOHJJHUEHW\GQLQJHQDYGHNRQWHNVWXHOOHRJVRVLDOHDVSHNWHQHYHGO ULQJ
RJKHYGHUDWPHQQHVNHUO UHUJMHQQRPNRPPXQLNDVMRQRJSUDNWLVNVDPKDQGOLQJPHGDQGUH
PHQKDUOLNHYHOHJQHWHRUHWLVNHV USUHJ      
6LWXHUWO ULQJ)RUVNQLQJVWUDGLVMRQHQVRPIRNXVHUHUSn VLWXHUWO ULQJIRUVWnUO ULQJ
VRPHQVLWXHUWDNWLYLWHW LHQVRVLDONRQWHNVWGHUPHQQHVNHUP¡WHVRJKDQGOHUXWIUDJLWWHPnO
PHGYLUNVRPKHWHQ:HQJHU6HQWUDOWLGHQQHIRUVWnHOVHQHUSURVHVVHQGHUQ\NRPPHUH
EHYHJHU VHJ IUD QRYLVHU WLO HNVSHUWHU L SUDNVLVIHOOHVVNDSHW /DYH 	:HQJHU  'HQQH
SURVHVVHQEHVNULYHVVRP©OHJLWLPDWHSHULSKHUDOSDUWLFLSDWLRQªV©$SHUVRQCVLQWHQWLRQV
WR OHDUQ DUH HQJDJHG DQG WKH PHDQLQJ RI OHDUQLQJ LV FRQILJXUHG WKURXJK WKH SURFHVV RI
EHFRPLQJDIXOOSDUWLFLSDQWLQDVRFLRFXOWXUDOSUDFWLFH7KLVVRFLDOSURFHVVLQFOXGHVLQGHHGLW
VXEVXPHVWKHOHDUQLQJRINQRZOHGJHDEOHVNLOOVªV6LWXHUWO ULQJEOLUGHUPHGEHVNUHYHW
VRP HQ VDPPHQVDWW SURVHVV VRP IRUHJnU LQQHQIRU NRQWHNVWHU SUHJHW DY VDPDUEHLG RJ


LQWHUDNVMRQPHOORPPHQQHVNHU)UDHWVOLNWSHUVSHNWLYYLOPHQQHVNHULQQUHWWHVLQHKDQGOLQJHU
HWWHU GHQ NRQWHNVWHQ GH HU HQ GHO DY RJ DQGUHV IRUYHQWQLQJHU RJ VLWXDVMRQHQV UDPPHU YLO
EHYLVVWRJXEHYLVVWY UHPHGSnnVW\UHHNVHPSHOYLVVW\UHGHUHVRULHQWHULQJHUIRUDQNULQJHURJ
O ULQJ          
 'LVWULEXHUW NRJQLVMRQ )RUVNQLQJVWUDGLVMRQHQ VRP HU RSSWDWW DY GLVWULEXHUW
NRJQLVMRQ YHNWOHJJHU DW HQ NODUHUH IRUVWnHOVH DY PHQQHVNHOLJ NRJQLVMRQ YLO RSSQnV RP
IRUVNQLQJHQEDVHUHUVHJSnIRUVWnHOVHQDYDWNRJQLVMRQHUGLVWULEXHUWPHOORPLQGLYLGHU&ROH	
(QJHVWU|P  +XWFKLQV  'HWWH SHUVSHNWLYHW YXUGHUHU NXQQVNDS VRP VRVLDOW
NRQVWUXHUW JMHQQRP VDPKDQGOLQJ IRU n Qn IHOOHVPnO %DVHUW Sn HQ IRUVWnHOVH DY DW VHOY GH
HQNOHVWH NXOWXUHOOH VDPIXQQ LQQHKROGHU PHU LQIRUPDVMRQ HQQ GHW HU PXOLJ n IRU HW HQNHOW
LQGLYLGn O UH VHJ L O¡SHWDYHWKHOW OLYKHYGHU IRUVNHUH LQQHQIRUGHQQH WUDGLVMRQHQDW ©7KH
SHUIRUPDQFHRIFRJQLWLYH WDVNV WKDWH[FHHG LQGLYLGXDODELOLWLHV LVDOZD\V VKDSHGE\D VRFLDO
RUJDQL]DWLRQ RI GLVWULEXWHG FRJQLWLRQª +XWFKLQV   'HWWH LQQHE UHU VDPWLGLJ DW
IRUVWnHOVHQDYDWNRJQLVMRQVRPGLVWULEXHUWHUXO¡VHOLJNQ\WWHWVDPPHQPHGIRUVWnHOVHQDYDW
O ULQJHUVLWXHUW©«VLQFHWKHGLVWULEXWLRQRIFRJQLWLRQVGHSHQGVRQVLWXDWLRQDODIIRUGDQFHVª
6DORPRQ        
 6RVLRNXOWXUHOO WHRUL , IRUVNQLQJVWUDGLVMRQHQ'DQLHOV   UHIHUHU WLO VRP
VRVLRNXOWXUHOO WHRUL IRNXVHUHVGHWSnPHGLHUW KDQGOLQJ VH0HGLHULQJ V  ,I¡OJH
:HUWVFK JLUPHGLHUWKDQGOLQJHQEHVNULYHOVHDY IRUKROGHWPHOORP LQGLYLGXHOOH
PHQWDOH SURVHVVHU RJ GHQ NXOWXUHOOH LQVWLWXVMRQHOOH RJ KLVWRULVNH SURVHVVHQ VOLNH SURVHVVHU
RSSVWnU L ³7KH JRDO RI D VRFLRFXOWXUDO DSSURDFK LV WR H[SOLFDWH WKH UHODWLRQVKLSV EHWZHHQ
KXPDQ DFWLRQ RQ WKH RQH KDQG DQG WKH FXOWXUDO LQVLWLWXWLRQDO DQG KLVWRULFDO VLWXDWLRQV LQ
ZKLFK WKLV DFWLRQ RFFXUV RQ WKH RWKHUª :HUWVFK GHO5LR	$OYDUH]  'H IOHVWH
IRUVNQLQJVVS¡UVPnO :HUWVFK   VWLOOHU HU GHUPHG NQ\WWHW WLO KYRUGDQ PHQQHVNHU
EUXNHUNXOWXUHOOHKMHOSHPLGOHULVSHVLILNNHVLWXDVMRQHU)RU:HUWVFKHUHWYLNWLJDVSHNW
DYVOLN©DJHQF\RUDJHQWLFDFWLRQªVIRUVWnHOVHQDYDWPHQQHVNHURSSQnUVLQHPnOYHGn
YXUGHUH DOWHUQDWLYH KDQGOLQJHU JMHQQRP n YHOJH KHQVLNWVPHVVLJH PHGLHUHQGH KMHOSHPLGOHU
 $NWLYLWHWVWHRUL , GHQQH IRUVNQLQJVWUDGLVMRQHQ HU PDQ RSSWDWW DY XWYLNOLQJ DY
EHYLVVWKHWLSUDNWLVNHVRVLDOHDNWLYLWHWHU(QJHVWU|P/HRQWMHY©7KHLUFRQFHUQLV
ZLWK WKH SV\FKRORJLFDO LPSDFWV RI DFWLYLW\ DQG WKH VRFLDO FRQGLWLRQV DQG V\VWHPV WKDW DUH
SURGXFHGLQDQGWKURXJKVXFKDFWLYLW\ª'DQLHOV7HRULHQWDUXWJDQJVSXQNWLDWYL
VNDSHU VDPIXQQHW JMHQQRP YnUH XOLNH DNWLYLWHWHU VDPWLGLJ VRP YL RJVn HU SURGXNWHU DY
IRUKROGHQHYLP¡WHURJ KDUP¡WW WLGOLJHUH , DNWLYLWHWVWHRUL EHVNULYHVGHWWH VRPHQ JMHQVLGLJ
YHNVHOYLUNQLQJVSURVHVVPHOORPLQGLYLGHWRJVDPIXQQHW2PYL¡QVNHUnIRUVWnPHQQHVNHUNDQ


YL DOWVn LNNH EDUH VH Sn KYRUGDQ GH WHQNHU RJ RSSI¡UHU VHJ 9L Pn L WLOOHJJ XQGHUV¡NH
DNWLYLWHWHQHGHHQJDVMHUHUVHJLKYLONHPnORJLQWHQVMRQHUGHKDUKYDVRPSURGXVHUHVKYLONH
KMHOSHPLGOHU VRP EUXNHV KYLONH UHJOHU RJ QRUPHU VRP VW\UHU KYLONH DQGUH PHQQHVNHU GH
IRUKROGHUVHJWLORJKYHPVRPJM¡UKYDLDNWLYLWHWHQ+DXJDQ.QXWDJnUG
 , GHQQH DYKDQGOLQJHQ VW¡WWHU MHJPHJ I¡UVW RJ IUHPVW WLO DNWLYLWHWVWHRUL QnU MHJ WRONHU
PLQH GDWD VHOY RP HOHPHQWHU IUD EnGH VLWXHUW O ULQJ GLVWULEXHUW NRJQLVMRQ RJ LNNH PLQVW
VRVLRNXOWXUHOO WHRUL RJVn HU EOLWW EUXNW 'HWWH HU LI¡OJH 'DQLHOV  HQ LNNH XYDQOLJ
NRPELQDVMRQ
:KHUH:HUWVFK DQGKLV FROOHDJXHV IRUHJURXQG WKH DQDO\VLV RIPHGLDWHG DFWLRQ DFWLYLW\ WKHRULVWV
WHQG WR IRUHJURXQG DQDO\VLV RI PLQG ZLWKLQ DFWLYLW\ V\VWHPV 7KHUH LV VWLOO VRPH SXUSRVH LQ
GLVFXVVLQJ WKHVH WUDGLWLRQV DV RI GLVWLQFW +RZHYHU LQ WKDW WKRVH ZRUNLQJ ZLWKLQ WKH ILHOG
LQFUHDVLQJO\GUDZRQERWKWUDGLWLRQV±XVLQJRQHWRFRPSHQVDWHIRUWKHVKRUWFRPLQJVRIWKHRWKHU
WKHGLVWLQFWLRQLVEHFRPLQJLQFUHDVLQJO\EOXUUHGV
,GHWI¡OJHQGHSUHVHQWHUHVI¡UVWGHJHQHUHOOHSULQVLSSHQHIRUDNWLYLWHWVWHRULIRUnJLOHVHUHQHQ
JUXQQOHJJHQGHIRUVWnHOVHIRU'DOVJDDUGVWHRULRPUHIOHNVLYPHGLHULQJVRPEOHEUXNWL
WRONQLQJHQDYGDWD
*5811/(**(1'(35,16,33(5,$.7,9,7(767(25,
,QQHQIRU IRUVNQLQJVWUDGLVMRQHQ VRPEHVNULYHV VRPDNWLYLWHWVWHRUL HU WR WLOQ UPLQJHUXWYLNOHW
DY KHQKROGVYLV (QJHVWU|P  D RJ /HRQWMHY   PHVW LQQIO\WHOVHVULNH
(QJHVWU|P D HU L VLQ WLOQ UPLQJ RSSWDWW DY NROOHNWLYH IHQRPHQHU RJ
RUJDQLVDVMRQVHQGULQJHU JMHQQRP VWXGLHU DY ©REMHFWRULHQWHG FROOHFWLYH DQG FXOWXUDOO\
PHGLDWHG KXPDQ DFWLYLW\ RU DFWLYLW\ V\VWHP0LQLPXP HOHPHQWV RI WKLV V\VWHP LQFOXGH WKH
REMHFWVXEMHFWPHGLDWLQJDUWLIDFWVVLJQVDQGWRROVUXOHVFRPPXQLW\DQGGLYLVLRQRIODERUª
V  PLQ NXUVLY (WWHUVRP KHOH KDQV DNWLYLWHWVV\VWHP EOLU EHVNUHYHW VRP GHW PLQVWH
DNVHSWDEOH DQDO\VHQLYnHW RJ GHWWH LNNH YDU IRUPnOVWMHQOLJ IRU PLWW IRUVNQLQJVGHVLJQ EOH
/HRQWMHYVWLOQ UPLQJYDOJW/HRQWMHYYDUPHVWRSSWDWWDYPHQQHVNHOLJH
DNWLYLWHWHUSnLQGLYLGQLYnPHQXQGHUVWUHNHWOLNHYHODW
+XPDQSV\FKRORJ\LVFRQFHUQHGZLWKWKHDFWLYLW\RIFRQFUHWHLQGLYLGXDOVWKDWWDNHVSODFHHLWKHULQ
FRQGLWLRQVRIRSHQDVVRFLDWLRQ LQWKHPLGVWRISHRSOHRUH\HWRH\HZLWKWKHVXUURXQGLQJREMHFW
ZRUOG±EHIRUHWKHSRWWHUCVZKHHORUEHKLQGWKHZULWLQJGHVN8QGHUZKDWHYHUNLQGRIFRQGLWLRQV
DQG IRUPV KXPDQ DFWLYLW\ WDNHV SODFH ZKDWHYHU NLQG RI VWUXFWXUH LW DVVXPHV LW PXVW QRW EH
FRQVLGHUHGDVLVRODWHGIURPVRFLDOUHODWLRQVIURPWKHOLIHRIVRFLHW\V


)UDHWVOLNWSHUVSHNWLYHUDOOHDNWLYLWHWHUVRVLDOHVHOYRPGHLNNHEOLUXWI¡UWNROOHNWLYWHWWHUVRP
LQGLYLGHWV KDQGOLQJHU EOLU IRUPHW RJ SnYLUNHW DY VRVLRNXOWXUHOOH SUDNVLVHU NXOWXUHOOH
KMHOSHPLGOHURJYHUGLHU/HRQWMHY$NWLYLWHWHQHNDQDOWVnY UHHQWHQLQGLYLGXHOOH
HOOHUNROOHNWLYHLVLQIRUPPHQHUDOOWLGVRVLDOH.DSWHOLQLQ.DSWHOLQLQ	1DUGL
RJ/HRQWMHYNRQVHQWUHUWHVLQIRUVNQLQJRPn
« FRPSUHKHQG SV\FKRORJLFDOO\ WKH FDWHJRULHV WKDW DUH PRVW LPSRUWDQW IRU FRQVWUXFWLQJ DQ
LQGLVSXWDEOHSV\FKRORJLFDOV\VWHPDVDFRQFUHWHVFLHQFHRIWKHRULJLQIXQFWLRQDQGVWUXFWXUHRIWKH
SV\FKRORJLFDOUHIOHFWLRQRIUHDOLW\WKDWWKHOLIHRIWKHLQGLYLGXDOPHGLDWHV7KHVHDUHWKHFDWHJRU\RI
VXEMHFWLYHDFWLYLW\WKHFDWHJRU\RIFRQVFLRXVQHVVRIPDQDQGWKHFDWHJRU\RISHUVRQDOLW\V
$NWLYLWHWVWHRULHUIRUPnOVWMHQOLJLXQGHUV¡NHOVHUVRPXWIRUVNHUKYRUGDQPHQQHVNHUVGHOWDNHOVH
LVRVLDOHDNWLYLWHWHUSnYLUNHUGHUHVSV\NRORJLVNHSURVHVVHURJI¡UHUWLOXOLNHPnWHUnKDQGOHSn
'DQLHOV  (GZDUGV D 0HG XWJDQJVSXQNW L .DSWHOLQLQ RJ 1DUGLV  
IRUVODJWLOIHPJUXQQOHJJHQGHSULQVLSSHUYLOMHJLGHWI¡OJHQGHUHGHJM¡UHIRU/HRQWMHYV
DNWLYLWHWVWHRUL
2EMHNWRULHQWHULQJ
'HWI¡UVWHRJHWWDYGHYLNWLJVWHSULQVLSSHQHLDNWLYLWHWVWHRULHQHUDWDOOPHQQHVNHOLJDNWLYLWHW
HU UHWWHWPRWHWREMHNW ©WKHREMHFWRIDFWLYLW\ª VRPHUVXEMHNWHWV©WUXHPRWLYHª/HRQWMHY
$NWLYLWHWEOLUKHUIRUVWnWWVRP©DXQLWRIOLIHPHGLDWHGE\SV\FKLFUHIOHFWLRQWKH
UHDOIXQFWLRQRIZKLFKLVWKDWLWRULHQWVWKHVXEMHFWLQWKHREMHFWLYHZRUOG´V3ULQVLSSHW
RP REMHNWRULHQWHULQJ LQQHE UHU DWPHQQHVNHW L VLQH XOLNH DNWLYLWHWHU DOOWLG HU UHWWHW PRW HQ
HQGHHOOHUHQLQWHQVMRQPHGDNWLYLWHWHQRJKDQGOHUXWIUDKHQVLNWHURJIRUPnO(WWHUVRPXOLNH
DNWLYLWHWHU HU UHWWHW PRW IRUVNMHOOLJH REMHNWHU NDQ DNWLYLWHWHQH GHILQHUHV RJ DYJUHQVHV DY
REMHNWHW GH HU RULHQWHUWPRW2YHUVHWWHOVHQ DY EHJUHSHW ©REMHFWª IUD UXVVLVN WLO HQJHOVN NDQ
LPLGOHUWLG LI¡OJH .DSWHOLQLQ  VNDSH PLVIRUVWnHOVHU L IRUKROG WLO EHJUHSHWV
PHQLQJVLQQKROG
7KH5XVVLDQODQJXDJHKDVWZRZRUGVREMHNWDQGSUHGPHWERWKRIZKLFKDUHW\SLFDOO\WUDQVODWHGWR
(QJOLVK DV ³REMHFW´ /HRQWLHY   XVHG SUHGPHW WR GHQRWH ³WKH REMHFW RI
DFWLYLW\´ ,Q5XVVLDQREMHNW DQGSUHGPHWKDYH YHU\ VLPLODUPHDQLQJV DQG LQPDQ\ FRQWH[WV DUH
IXOO\ LQWHUFKDQJHDEOH +RZHYHU WKHUH DUH VRPH VXEWOH GLIIHUHQFHV ZKLFK DUH GLIILFXOW WR JUDVS
HYHQIRUPDQ\QDWLYH5XVVLDQVSHDNHUV$OWKRXJKREMHNWGHDOVPRVWO\ZLWKPDWHULDOWKLQJVH[LVWLQJ
LQGHSHQGHQWO\RI WKHPLQGSUHGPHWRIWHQPHDQV WKH WDUJHW RU FRQWHQW RI D WKRXJKW RU DQ DFWLRQ
2]KHJRY  )RU /HRQWLHY   LW ZDV LPSRUWDQW WR HPSKDVL]H WKHVH
GLIIHUHQFHVVNXUVLYLRULJLQDO


3n UXVVLVN VNLOOHV GHW DOWVn NODUW PHOORP ©REMHNWª RJ ©SUHGPHWª ©2EMHNWª EHVNULYHU GHQ
REMHNWLYHPDWHULHOOHUHDOLWHWHQ©3UHGPHWªHUUHODWHUWWLOPRWLYHQHEHKRYHQHRJI¡OHOVHQHVRP
GLULJHUHURJUHJXOHUHUPHQQHVNHOLJHDNWLYLWHWHU.DSWHOLQLQ/HRQWMHYYDUPHVW
RSSWDWWDY©SUHGPHWª LVLQ IRUVNQLQJRJKHYGHWDWPHQQHVNHOLJDNWLYLWHWDOOWLGHUVSHVLILNNL
GHQ IRUVWDQG DW GHQ KDU WLO KHQVLNW n RSSI\OOH HW VSHVLILNW EHKRY KRV GHW DNWLYHPHQQHVNHW
©1HHGGLUHFWDFWLYLW\RQWKHSDUWRIWKHVXEMHFWEXWWKH\DUHFDSDEOHRIIXOILOOLQJWKLVIXQFWLRQ
RQO\ XQGHU FRQGLWLRQV WKDW WKH\ DUH REMHFWV´ V  +DQV IRUVNQLQJ LQQHEDU GHUPHG HQ
DQDO\VH DY PHQQHVNHUV PRWLYDVMRQ YHG n WD XWJDQJVSXQNW L ©SUHGPHWª .DSWHOLQLQ 
0LHWWLQHQ         
 (WEHKRYEHVWnUDYGHW/HRQWMHYEHVNULYHUVRPHQEHKRYVWLOVWDQGLRUJDQLVPHQ'HQQH
WLOVWDQGHQ HU LNNH UHWQLQJVJLYHQGH IRU LQGLYLGHWV DNWLYLWHWHU 'HW VNMHU I¡UVW QnU LQGLYLGHW
RSSGDJHUHWREMHNWVRPNDQ WLOIUHGVVWLOOHEHKRYHW'DI¡UVW IRUYDQGOHVEHKRYHW WLOHWNRQNUHW
REMHNW /HRQWMHY   %DVHUW Sn GHWWH EOLU ©WKH REMHFW RI DFWLYLW\ª DY .DSWHOLQLQ
 GHILQHUW VRP PHQLQJVVNDSHUHQ ©WKH VHQVHPDNHUª V  RJ JLU GHUPHG
IRUVNQLQJVPXOLJKHWHULIRUKROGWLOnIRUVWnKYRUIRUPHQQHVNHUKDQGOHUVRPGHJM¡U
 2SSVXPPHUW NDQ REMHNWHU GHILQHUHV VRP PHQQHVNHOLJH RULHQWHULQJHU PRW RJ
IRUHVWLOOLQJHURPUHVXOWDWHWDYHQDNWLYLWHW/HRQWMHYVEHVNULYHOVHDY©WKHREMHFW
RIDFWLYLW\ªXQGHUVWUHNHUKYRUGDQHWVXEMHNWV VDPKDQGOLQJHU LHQDNWLYLWHWHUVWUXNWXUHUWRJ
RUJDQLVHUW L IRUKROG WLO REMHNWHQH GHQ HU UHWWHW PRW , PLWW SURVMHNW KDU SULQVLSSHW RP
REMHNWRULHQWHULQJEOLWWEUXNWIRUnWRONHKYDO UHUVWXGHQWHQHHURULHQWHUWPRWRJKYRUIRUGHHU
GHW,GHQWLILVHULQJHQDYGHUHVREMHNWRJXWYLNOLQJHQRYHUWLGGDQQHWJUXQQODJIRUHQG\SHUHRJ
PHU VWUXNWXUHUW IRUVWnHOVH DY GHW VRP L XWJDQJVSXQNWHW IUDPVWR VRP IUDJPHQWHUWH
REVHUYDVMRQHU
$NWLYLWHWHUVKLHUDUNLVNHVWUXNWXU
'HW DQGUH SULQVLSSHW L DNWLYLWHWVWHRULHQ HU DW DOOH DNWLYLWHWHU KDU HQ KLHUDUNLVN VWUXNWXU VRP
XWJM¡UXOLNHQLYnHUHOOHUGLPHQVMRQHUDYGHQRYHURUGQHGHDNWLYLWHWHQ/HRQWMHY
(Q DNWLYLWHW EHVWnU DY HQ VHULH LQGLYLGXHOOH KDQGOLQJHU VRP KYHU IRU VHJ EOLU JMHQQRPI¡UW
JMHQQRPHQVHULHDYRSHUDVMRQHU       
 (QDNWLYLWHWEHVWnUDOOWLGDYDOOHGHWUHQLYnHQHVRPLOOXVWUHUHVLILJXUVYHUVWL
KLHUDUNLHWOLJJHUDNWLYLWHWHQLVHJVHOYVRPHUVW\UWPRWHWREMHNWPRWLYRJGUHYHWDYEHKRY3n
GHWQHVWHQLYnHWILQQHUYLKDQGOLQJHUPHGWLGVEHVWHPWHVWDUWRJVOXWWSXQNW'LVVHKDQGOLQJHQH
EOLU GUHYHW DY PnO VRP WMHQHU GHW RYHURUGQHGH PRWLYHWREMHNWHW 3n VDPPH PnWH VRP HQ
DNWLYLWHW EHVWnU DY IOHUH KDQGOLQJHU EHVWnU RJVn HQ KDQGOLQJ DY IOHUH RSHUDVMRQHU Sn GHW


QHGHUVWHQLYnHW'LVVHRSHUDVMRQHQHHULQQ¡YGHRIWHDXWRPDWLVHUWHUXWLQHUVRPLNNHKDUQRH
EHVWHPW PnO PHQ VRP Pn WLOSDVVHV GH IRUKROGHQH HOOHU EHWLQJHOVHQH GH XWI¡UHV XQGHU
/HRQWMHY   'HQQH KLHUDUNLVNH LQQGHOLQJHQ JLU HQ DQDO\WLVN nSQLQJ IRU HQ
XQGHUV¡NHOVH DY GH PRWLYHUHQGH REMHNWRULHQWHUWH RJ RSHUDVMRQHOOH DVSHNWHQH DY HQ
PHQQHVNHOLJDNWLYLWHWHWWHUVRPWHRULHQEULQJHUVDPPHQVS¡UVPnORPKYDKYRUGDQRJKYRUIRU
DNWLYLWHWHQEOLUJMHQQRPI¡UW.DSWHOLQLQ	1DUGL    

)LJXU'HQKLHUDUNLVNHVWUXNWXUHQLHQDNWLYLWHW/HRQWMHY

, VLQH DNWLYLWHWVDQDO\VHU VW¡WWHW /HRQWMHY  VHJ Sn HQ ©DFWLRQ ILUVWª V  VWUDWHJL
HWWHUVRP KDQGOLQJVQLYnHW UHODWLYW HQNHOW NRPPHU WLO XWWU\NN JMHQQRP NYDOLWDWLYH
IRUVNQLQJVPHWRGHU'HWHUPHGDQGUHRUGPLQVWNRPSOLVHUWnWDXWJDQJVSXQNWLEHYLVVWHPnOSn
KDQGOLQJVQLYnHWIUHPIRUEHKRYRJPRWLYSnDNWLYLWHWVQLYnHW$QDO\VHQNDQLPLGOHUWLGXWYLGHV
RSSRYHURJQHGRYHUWLOXQGHURUGQHGHPnORJRSHUDVMRQHU&KDLNOLQVLHU
« DFWLRQ DQG LWV H[SODQDWLRQPXVW EH XQGHUVWRRG LQ XQLWV RI OLIH LH DV SDUW RIPHDQLQJIXO
SUDFWLFH « DFWLRQ LV DOZD\V DFWLYLW\ EHFDXVH SHUVRQV DUH DOZD\V RULHQWLQJ LQ WKH REMHFWLYH
ZRUOG$FWLYLW\LVPDQLIHVWLQDFWLRQVZKHUHWKHFRQFHSWRIDFWLYLW\UHIHUVWRWKHVWUXFWXUDOUHODWLRQV
LQ ZKLFK WKH DFWLRQV RFFXUV DQG ZKHUH WKLV VWUXFWXUH LV LQWHJUDO WR WKH DFWLRQ QRW VLPSO\
EDFNJURXQGRUDPHGLDWRUEHWZHHQSHUVRQDQGRWKHUSHUVRQVDQGWKLQJVV
'HWWH NDQ LOOXVWUHUHV YHG n WD XWJDQJVSXQNW L HW HNVHPSOLILVHUW IRUKROG PHOORP DNWLYLWHWHQ
KDQGOLQJHURJRSHUDVMRQHULDOOPHQQO UHUXWGDQQLQJHQVSUDNVLVRSSO ULQJ7DEHOO  V 
EHVNULYHU GHQ RYHURUGQHGH DNWLYLWHWHQ L DOOPHQQO UHUVWXGHQWHQHV SUDNVLVRSSO ULQJ 'HQQH
DNWLYLWHWHQHUUHWWHWPRWn¡YHSnSUDNWLVNO UHUDUEHLGREMHNWEDVHUWSnHW¡QVNHRPnXWYLNOH
2SHUDVMRQ
+DQGOLQJ
$NWLYLWHW 2EMHNWPRWLY
0nO
)RUKROGEHWLQJHOVHU


Q¡GYHQGLJH HJHQVNDSHU PRWLY MI GH IHP NRPSHWDQVHPnOHQH SUHVHQWHUW XQGHU 
$OOPHQQO UHUXWGDQQLQJHQVPnORUJDQLVHULQJRJLQQKROGVLUROOHQVRPO UHU2EMHNWHWRJ
PRWLYHWHUVW\UHQGHIRUGHXOLNHKDQGOLQJHQHO UHUVWXGHQWHQHEnGHEOLUSnODJWRJYHOJHUnJM¡UH
VHOY (NVHPSOHU Sn VOLNH KDQGOLQJHU VRP EOLU XWI¡UW IRU n WMHQH GHW RYHURUGQHGH REMHNWHW L
DNWLYLWHWHQ NDQ Y UH n VNULYH SODQOHJJLQJVGRNXPHQWHU JMHQQRPI¡UH XQGHUYLVQLQJ HOOHU n
HYDOXHUHVDPPHQPHGSUDNVLVO UHU   
7DEHOO$OOPHQQO UHUXWGDQQLQJHQVSUDNVLVRSSO ULQJLO\VDYDNWLYLWHWVWHRUL

(WVHQWUDOWSRHQJL/HRQWMHYVDNWLYLWHWVWHRULHUKYRUGDQKDQGOLQJHUPHGHJQHPnO
EOLU RSHUDVMRQHU HWWHU KYHUW VRP GH EOLU DXWRPDWLVHUW 2SHUDVMRQHQH VRP
DOOPHQQO UHUVWXGHQWHQH XWI¡UHU L VLQ SUDNVLVRSSO ULQJ HU XQGHURUGQHW GHUHV KDQGOLQJHU RJ
VW\UHVDYEHWLQJHOVHQHVRPGHXWI¡UHUGHPL2PKDQGOLQJHQHUPDWHPDWLNNXQGHUYLVQLQJNDQ
RSHUDVMRQHQH Y UH n VQDNNH W\GHOLJ KROGH RYHUEOLNN RJ YDULHUH IRUNODULQJHQH RP
NXQQVNDSVVWRIIHW 'LVVH RSHUDVMRQHQH HU EHWLQJHW DY KHQKROGVYLV HOHYHQHV RSSPHUNVRPKHW
KYRUGDQNODVVHURPPHWHUXWIRUPHWRJO UHUVWXGHQWHQVIDJOLJHLQQVLNW  
 1nUYLEHJLURVVLQQSnQRHQ\WWKDUKYHURSHUDVMRQIHNVnVQDNNHW\GHOLJNDUDNWHU
DYnY UHHQEHYLVVWKDQGOLQJXQGHURUGQHWHWPnOIHNVDWHOYHQHVNDOInPHGVHJGHWVRPEOLU
VDJW6HQHUHEOLUGHQQHKDQGOLQJHQLQNOXGHUWLHQDQQHQKDQGOLQJIHNVnKROGHRYHUEOLNNL
NODVVHURPPHWRJHWWHUKYHUWEOLUVDPOLQJHQDYVOLNHKDQGOLQJHURPIRUPHWWLORSHUDVMRQHU(Q
DNWLYLWHWVWHRUHWLVN DQWDNHOVH EOLU XW IUD GHWWH DW GHW n VQDNNH W\GHOLJ RJ KROGH RYHUEOLNN L


NODVVHURPPHWIRUO UHUVWXGHQWHQHJnUIUDnY UHEHYLVVWHKDQGOLQJHUWLOnEOLRSHUDVMRQHUVRP
XWI¡UHV DXWRPDWLVN XWHQ DW GH WHQNHU RYHU GHW VRP HQ GHO DY NODVVHOHGHOVHQ 'HUPHG NDQ
VWXGHQWHQHVKDQGOLQJHUVWDGLJXWYLGHVWLOnWDIRUVHJIOHUHHOHPHQWHUVRPGHWLGOLJHUHLNNHKDU
KDWWNDSDVLWHWWLOnWDKHQV\QWLO      
 7DEHOO VHU LOOXVWUHUHQGH IRUKYRUGDQ MHJEUXNWHDNWLYLWHWVWHRUL IRUnDQDO\VHUH
VDPPHQKHQJHQHPHOORPDNWLYLWHWHQSnXOLNHQLYnHU7DEHOOHQRPIDWWHULNNHDOOHKDQGOLQJHURJ
RSHUDVMRQHU DOOPHQQO UHUVWXGHQWHQH JMHQQRPI¡UWH L O¡SHW DY SUDNVLVRSSO ULQJHQ 'H nSQH
FHOOHQHLQGLNHUHUDWODQJWIOHUHHUQ¡GYHQGLJHIRUnWLOIUHGVVWLOOHGHWRYHURUGQHGHREMHNWHW'HW
G\QDPLVNHIRUKROGHWPHOORPGLVVHWUHQLYnHQHJDPHJHWIOHNVLEHOWDQDO\WLVNUDPPHYHUNVRP
JMRUGHGHWPXOLJnXWIRUVNHKYRUGDQO UHUVWXGHQWHQHVYHUEDOLVHUWHUHIOHNVMRQHUNXQQHNQ\WWHV
WLOGHXOLNHQLYnHQH
0HGLHULQJ
6RP HW WUHGMH SULQVLSS L DNWLYLWHWVWHRULHQ YLVHU .DSWHOLQLQ RJ 1DUGL   WLO
PHGLHULQJ , VLQ V¡NHQHWWHUKYRUGDQSV\NRORJLVNHSURVHVVHU HUNREOHW WLO VRVLDOH DNWLYLWHWHU
VW¡WWHW/HRQWMHYVHJSnSULQVLSSHWRPPHGLHULQJVRPLI¡OJH:HUWVFKHU
VHOYHQ¡NNHONRQVHSWHWLVRVLRNXOWXUHOOWHRUL
7KHWDVNRIDVRFLRFXOWXUDODSSURDFKLVWRH[SOLFDWHWKHUHODWLRQVKLSEHWZHHQKXPDQDFWLRQRQWKH
RQHKDQGDQGWKHFXOWXUDOLQVWLWXWLRQDODQGKLVWRULFDOFRQWH[WVLQZKLFKWKLVDFWLRQRFFXUVRQWKH
RWKHU7KHVSHFLILFQRWLRQRIDFWLRQ,H[DPLQH LVPHGLDWHGDFWLRQ >«@ WKLV LQYROYHVIRFXVLQJRQ
DJHQWVDQGWKHLUFXOWXUDOWRROV±WKHPHGLDWRUVRIDFWLRQV
)UD HW DNWLYLWHWVWHRUHWLVN SHUVSHNWLY Sn O ULQJ HU LNNH LQWHOOHNWXHOO NDSDVLWHW GHWHUPLQLVWLVN
EHJUHQVHW DY PHQQHVNHUV QHGDUYHGH PHQWDOH RJ ELRORJLVNH GLVSRVLVMRQHU 'DQLHOV 
9DOVLQHU 	 9HHU  , VWHGHW EOLU PHQQHVNHU YXUGHUW VRP NXOWXUHOOH VNDSQLQJHU VRP
VDPVSLOOHU RJ VDPDUEHLGHU EnGH I\VLVN RJ SV\NLVN L KYHUGDJVDNWLYLWHWHU JMHQQRP EUXN DY
WLOJMHQJHOLJH KMHOSHPLGOHU 6lOM| E :HUWVFK  )RUKROGHW PHOORP PHQQHVNHOLJ
KDQGOLQJ RJPHGLHUHQGH KMHOSHPLGOHU HU Vn IXQGDPHQWDOW RJ XO¡VHOLJ VDPPHQEXQGHW DW GHW
LI¡OJH :HUWVFK   HU PHU SDVVHQGH n VQDNNH RP ©LQGLYLGXDOVDFWLQJZLWK
PHGLDWLRQDOPHDQV IUHPIRU ©LQGLYLGXDOVª L VWXGLHU DY PHQQHVNHOLJH UHIOHNVMRQHU RJ
KDQGOLQJHU 0HQQHVNHUV PnOUHWWHGH UHIOHNVMRQHU RJ KDQGOLQJHU EOLU IRUPHW DY RJ IRUPLGOHW
JMHQQRP KMHOSHPLGOHUVRPHUXWYLNOHWLGHQNXOWXUKLVWRULVNHNRQWHNVWHQGHEOLUJMHQQRPI¡UWL
'HWHUGHQQHSURVHVVHQ9\JRWVN\RPWDOHUVRPPHGLHULQJ6lOM|VLHU
%HJUHSHWPHGLHUH±VRPNRPPHUIUDGHWW\VNH9HUPLWWOXQJIRUPLGOH±DQW\GHUDWPHQQHVNHULNNH
VWnU LGLUHNWHXPLGGHOEDURJXIRUWRONHWNRQWDNWPHGRPYHUGHQ7YHUW LPRW KnQGWHUHUYLGHQYHG


KMHOS DY XOLNH I\VLVNH RJ LQWHOOHNWXHOOH UHGVNDSHU VRP XWJM¡U LQWHJUHUWH GHOHU DY YnUH VRVLDOH
SUDNVLVHUV
       
(Q YXUGHULQJ DY PHQQHVNHUV O ULQJ RJ XWYLNOLQJ Pn GHUPHG VHHV L UHODVMRQ WLO KYLONH
KMHOSHPLGOHUVRPEHQ\WWHVLGHQKDQGOLQJHQVRPVWXGHUHV6lOM|DE,EHWHJQHOVHQ
DY GLVVH NXOWXUHOOH KMHOSHPLGOHQH EUXNHV EnGH ©DUWHIDNWª ©DUWHIDFWª RJ ©YHUNW¡\ª HOOHU
©UHGVNDSª ©WRROª L IUHPVWLOOLQJHU VRP EDVHUHU VHJ Sn 9\JRWVN\V WHRUL 9\JRWVN\ 
 VNLOWH VHOY PHOORP ©YHUNW¡\ª ©WRROVª RJ ©WHJQª ©VLJQVª HOOHU PDWHULHOOH RJ
SV\NRORJLVNH YHUNW¡\ 3n WLOVYDUHQGH PnWH VRP 'DQLHOV   YLO MHJ L GHQQH
UHGHJM¡UHOVHQ EUXNH ©DUWHIDNWHUª VRP HW RYHURUGQHW EHJUHS IRU EnGH PDWHULHOOH RJ
SV\NRORJLVNHKMHOSHPLGOHU        
 (WPDWHULHOWDUWHIDNWHUEHVNUHYHWVRPHQPHGLDWRUDYHNVWHUQDNWLYLWHWGLULJHUWPRWGHQ
HNVWHUQHYHUGHQ9\JRWVN\YDULPLGOHUWLGPHVWRSSWDWWDYSV\NRORJLVNHDUWHIDNWHUHWWHUVRPKDQ
¡QVNHWnXQGHUV¡NHKYRUGDQPHQQHVNHUVXWYLNOLQJDYK¡\HUHPHQWDOIXQNVMRQHUPHGLHUWHGHUHV
DWIHUG, VLQ WHRUL EHVNULYHU KDQ KYRUGDQ GH K¡\HUH PHQWDOH IXQNVMRQHU EOLU ©PHLVOHW XWª
JMHQQRP EUXN DY SV\NRORJLVNH DUWHIDNWHU RJ PHGLHUHU GHQ NROOHNWLYH EHYLVVWKHWHQ VOLN GHQ
NRPPHU WLO XWWU\NN L GHW VRVLDOH OLYHW LQQHQIRU GHW JMHOGHQGH NXOWXUHOOH UDPPHYHUNHW
9\JRWVN\        
 'HWWHNODUHVNLOOHWPHOORPPDWHULHOOHRJSV\NRORJLVNHDUWHIDNWHUKDUEOLWWGLVNXWHUWDY
6lOM|EVRPSnSHNHUDWVHOYRPGHNXOWXUHOOHDUWHIDNWHQHLQQHKROGHUEnGHNRQNUHWHRJ
LQWHOOHNWXHOOHDVSHNWHUHUGHJMHQVLGLJDYKHQJLJ&ROHVW¡WWHUGHWWHV\QHWRJKHYGHUDW
SV\NRORJLVNHDUWHIDNWHUNDQEHWHJQHV VRPJHQHUDOLVHULQJHUDYPDWHULHOOHDUWHIDNWHU VOLNRJVn
:DUWRIVN\EHVNULYHU
7KHFRJQLWLYHDUWLIDFWVZHFUHDWHDUHPRGHOVUHSUHVHQWDWLRQVWRRXUVHOYHVRIZKDWZHGRRIZKDW
ZHZDQWDQGRIZKDWZHKRSHIRU>@5HSUHVHQWDWLRQDQGWKHFRQVWUXFWLRQRIPRGHOVLVVHHQWR
EHEDVHGLQWKHYHU\FKDUDFWHURIKXPDQSUDFWLFHRUDFWLRQV[YL
+HU EHWUDNWHV GH SV\NRORJLVNH DUWHIDNWHQH VRP HNVWHUQDOLVHULQJHU RJ REMHNWLYHULQJHU DY
PHQQHVNHOLJ NXQQVNDSHU RJ IHUGLJKHWHU RJ :DUWRIVN\  VNLOOHU YLGHUH PHOORP $
SULP UH%VHNXQG UHRJ&WHUWL UHDUWHIDNWHU
$ 3ULP UH DUWHIDNWHU EUXNHV GLUHNWH L PHGLHULQJHQ DY REMHNWHU WDYOH NULWW VPDUW
ERDUG6DPWLGLJVRPGHIRUHQNOHURJHIIHNWLYLVHUHUKDQGOLQJHUVW\UHUGHSULP UHDUWHIDNWHQH
RJVn KYRUGDQ VXEMHNWHW NDQ KDQGOH % 6HNXQG UH DUWHIDNWHU PHGLHUHU DNNXPXOHUW
PHQQHVNHOLJ LQQVLNW RJ NDQ IRUVWnV VRP PRGHOOHU IRU KHQVLNWVPHVVLJH KDQGOLQJHU


O UHUYHLOHGQLQJHUGLGDNWLVNUHODVMRQVPRGHOO0$.9,6 'LVVHVHNXQG UHDUWHIDNWHQHJLU
XWWU\NN IRU KYRUGDQ GH SULP UH DUWHIDNWHQH NDQ EUXNHV RJ HU EHYLVVW VNDSW IRU n VW\UH YnUH
PnWHU n IRUVWn RJ KDQGOH Sn & 7HUWL UH DUWHIDNWHU NDQ IRUVWnV VRP WHRULHU RP GHQ
RYHURUGQHGHDNWLYLWHWHQLSHGDJRJLVNHDNWLYLWHWHUHUGLVVHJMHUQHNQ\WWHWWLOO ULQJPRWLYDVMRQ
RJVHOYRSSIDWQLQJ         
 'HW VHQWUDOH L GHQQH IRUVWnHOVHQ HU DW GH SV\NRORJLVNH DUWHIDNWHQH YL VNDSHU IRUPHU
YnUH UHIOHNVMRQHU RJ SnI¡OJHQGH KDQGOLQJHU 6lOM| :DUWRIVN\  *MHQQRP YnUH
KDQGOLQJHUGDQQHVJUXQQODJHWIRUYnUEHYLVVWHWHQNQLQJ/HRQWMHY9\JRWVN\'H
SV\NRORJLVNH DUWHIDNWHQH KDU VRP GH PDWHULHOOH DUWHIDNWHQH HQ PHGLHUHQGH IXQNVMRQ L
PHQQHVNHOLJH DNWLYLWHWHU $UWHIDNWHU PHGLHUHU KDQGOLQJ RJ VDPPHQ PHG WDOH RJ KDQGOLQJ
VNDSHUDUWHIDNWHQHPHQLQJLNRQNUHWHVLWXDVMRQHU:HUWVFK  
 6SUnNHW EOLU GHUPHG HW VHQWUDOWPHGLHUHQGH DUWHIDNW RJ DYJM¡UHQGH IRU O UHSURVHVVHU
HWWHUVRPGHWJLU XWWU\NN IRUKROGQLQJHURJYHUGLHU RJSODVVHUHUPHQQHVNHW L HQNXOWXUHOO RJ
KLVWRULVN WUDGLVMRQ 6SUnN HU DOWVn LNNH EDUH UHIHUHUHQGH WLO QRH REMHNWLYW L YLUNHOLJKHWHQ
XWHQIRU6SUnNHUHQXHQGHOLJNLOGHDY\WULQJHULQnRJIRUWLGVRPHULNRQWLQXHUOLJGLDORJPHG
KYHUDQGUH+YRUGDQVSUnNHW©WKHWRRORIDOO WRROVª3UDZDWNDQIXQJHUHVRPHW
PHGLHUHQGH DUWHIDNW HU GHUPHG HW V UGHOHV YLNWLJ WHPD LQQHQIRU DNWLYLWHWVWHRUL 6HOY RP
/HRQWCHYHQNHOWHJDQJHUKDUEOLWWNULWLVHUWIRUnLNNHOHJJHQRNYHNWSnVOLNVHPLRWLVN
PHGLHULQJSnSHNHU(QJHVWU|PL'DQLHOVDW
$ FDUHIXO UHDGLQJ RI /HRQWCHYCV ZRUN UHYHDOV WKDW ERWK PHGLDWLRQ E\ VLJQV DQG VXEMHFWVXEMHFW
UHODWLRQV GR SOD\ DQ LPSRUWDQW UROH LQ KLV WKHRU\ 3URSRQHQWV RI WKH FXOWXUDOKLVWRULFDO VFKRRO
UHSHDWHGO\ SRLQW RXW WKDW FRPPXQLFDWLRQ LV DQ LQKHUHQW DVSHFW RI DOO REMHFWUHODWHG DFWLYLWLHV
/HRQWCHYV DFFRXQW RI WKH HPHUJHQFH RI VSHHFK DQG ODQJXDJH HPSKDVL]HV WKH RULJLQDO XQLW\ RI
ODERXU DFWLRQV DQG VRFLDO LQWHUFRXUVH « 6R WKHUH LV D FXULRXV GLVFUHSDQF\ EHWZHHQ WKHZD\V
/HRQWCHYLVUHDGE\FULWLFVDQGWKRVHV\PSDWKHWLFWRKLVLGHDVV
/HRQWCHY  VWLOWH VHJ EDN 9\JRWNV\V   DQWDNHOVH RP VSUnNHW LNNH EDUH
SnYLUNHU GHQ HNVWHUQH DWIHUGHQ PHQ RJVn LQGLYLGHWV SV\NRORJLVNH IXQNVMRQHU RJ PHGLHUHU
GHUPHGKYRUGDQPHQQHVNHU VDPKDQGOHUPHGVLQRPYHUGHQ'HQQHPHGLHULQJHQDYHNVWHUQH
DNWLYLWHWHU I¡UHU WLO VOXWW WLO HQ PHGLHULQJ DY LQWHUQH DNWLYLWHWHU 9\JRWVN\   VH
 ,QWHUQDOLVHULQJ RJ HNVWHUQDOLVHULQJ V  )UD GHWWH SHUVSHNWLYHW YLO GHUPHG
 
0RGHOOIRUSODQOHJJLQJDYXQGHUYLVQLQJXWYLNOHWDY%M¡UQGDORJ/LHEHUJ%\JJHUSnLGHHQRPDWGHWHUHW
JMHQVLGLJ DYKHQJLJKHWVIRUKROGPHOORP I¡OJHQGH IDNWRUHU L XQGHUYLVQLQJHQPnO IDJLQQKROG O ULQJVDNWLYLWHWHU
YXUGHULQJHOHYRJO UHUIRUXWVHWQLQJHURJPDWHULHOOHIRUXWVHWQLQJHU0RGHOOHQHUXWYLNOHWIRUnKMHOSHO UHUHPHG
nLYDUHWDGLVVHIDNWRUHQHQnUGHSODQOHJJHUVLWWDUEHLG
 0$.9,6 HU HQ KXVNHUHJHO RJ HW DNURQ\P IRU 0RWLYDVMRQ $NWLYLVHULQJ .RQNUHWLVHULQJ 9DULDVMRQ
,QGLYLGXDOLVHULQJ 6DPDUEHLG VRP HU XWYLNOHW IRU n KMHOSH O UHUH PHG SODQOHJJLQJ DY XQGHUYLVQLQJ 5¡\V
*M¡VXQG	+XVHE\


DOOPHQQO UHUVWXGHQWHQHV YHUEDOLVHUWH UHIOHNVMRQHU EnGH RSSVWn IUD RJ VDPWLGLJ OLJJH L
SUDNVLVRSSO ULQJVDNWLYLWHWHQGHHQJDVMHUHUVHJL     
 2SSVXPPHUW EDVHUHV WHRULHQ RP PHGLHULQJ VHJ Sn HQ IRUVWnHOVH DY DW PHQQHVNHUV
NDSDVLWHW IRU UHIOHNVMRQ O ULQJRJKDQGOLQJ L VWRUJUDG HUDYKHQJLJDYRPGHNMHQQHU WLORJ
PHVWUHU EUXNHQ DY GH WLOJMHQJHOLJH DUWHIDNWHQH VRP HU XWYLNOHW LQQHQ GHQ VSHVLILNNH
NXOWXUKLVWRULVNH NRQWHNVWHQ VRP RPULQJHU GHW DNWXHOOH LQGLYLGHW 6lOM|  
$NWLYLWHWHU VNDSHV QnU PHQQHVNHU PHGLHUHU VLQH REMHNWRULHQWHUWH DNWLYLWHWHU PHG DUWHIDNWHU
/HRQWMHY   'HUPHG NDQ LNNH O ULQJ RJ NRJQLVMRQ VNLOOHV IUD DUWHIDNWHQH VRP
DQYHQGHV L GHQ JMHOGHQGH VRVLRNXOWXUHOOH DNWLYLWHWHQ (GZDUGV E (OOLV HW DO D
9\JRWVN\VEHVNULYHOVHDYPHQQHVNHUVPHGLHULQJVSURVHVVEOHQ\WWLJIRUPLQWRONQLQJDY
GDWDHWWHUVRPKDQE\JJHUEURPHOORPGHWLQGLYLGXHOOHVXEMHNWHWRJGHQVRVLDOHYLUNHOLJKHWHQ
+DQV WHRUL EOH GHUPHG L VHJ VHOY HW PHGLHUHQGH DUWHIDNW L PLQ DQDO\VH DY KYRUGDQ
DOOPHQQO UHUVWXGHQWHQHVYHUEDOLVHUWHUHIOHNVMRQHUPHGLHUHVDYGHNXOWXUHOOHDUWHIDNWHQHGHKDU
NXQQVNDSRPRJRSSOHYHUVRPUHOHYDQWH     
,QWHUQDOLVHULQJRJHNVWHUQDOLVHULQJ
'HW IMHUGH SULQVLSSHW L DNWLYLWHWVWHRUL HU LI¡OJH.DSWHOLQLQ RJ1DUGL   NQ\WWHW WLO
9\JRWVN\V   IRUVWnHOVH DY IRUKROGHW PHOORP GHW VRVLDOH RJ GHW LQGLYLGXHOOH L
XWYLNOLQJHQ DY K¡\HUH PHQWDOH IXQNVMRQHU %HJUHSHQH LQWHUQDOLVHULQJ RJ HNVWHUQDOLVHULQJ
UHIHUHUHUWLOGHQJMHQVLGLJHWUDQVIRUPDVMRQVSURVHVVHQPHOORPLQWHUQHRJHNVWHUQHNRPSRQHQWHU
DY HQ DNWLYLWHW 'DQLHOV HW DO  (GZDUGV E RJ 9\JRWVN\  KHYGHW L VLQ
©JHQHWLFODZRIGHYHORSPHQWªDWXWYLNOLQJHQDYK¡\HUHPHQWDOHIXQNVMRQHU
«DSSHDUVWZLFHILUVWRQWKHVRFLDOOHYHODQGODWHURQWKHLQGLYLGXDOOHYHO)LUVWEHWZHHQSHRSOH
LQWHUSV\FKRORJLFDO DQG WKHQ LQVLGH WKH FKLOG LQWUDSV\FKRORJLFDO 7KLV DSSOLHV HTXDOO\ WR
YROXQWDU\DWWHQWLRQWRORJLFDOPHPRU\DQWWRWKHIRUPDWLRQRIFRQFHSWV$OOWKHKLJKHUIXQFWLRQV
RULJLQDWHDVDFWXDOUHODWLRQVEHWZHHQKXPDQLQGLYLGXDOVV
,I¡OJHGHQQHWHRULHQHNVLVWHUHUDOWVnHQK¡\HUHSV\NRORJLVNIXQNVMRQI¡UVWSnHW\WUHRJVRVLDOW
SODQI¡UGHQEOLU HQ LQGUHRJ LQGLYLGXHOO IXQNVMRQ'HWHUGHQQHSURVHVVHQ9\JRWVN\ 
EHVNUHYVRPLQWHUQDOLVHULQJ±GHHNVWHUQHNRPSRQHQWHQHEOLULQWHUQH  
 /HRQWMHYKHYGHW L OLNKHWPHG9\JRWVN\LPLGOHUWLGDW LQWHUQDOLVHULQJVSURVHVVHQ
 
 'DQLHOV  YLVHU WLO 9\JRWVN\V   VNLOOH PHOORP ODYHUH RJ K¡\UH PHQWDOH IXQNVMRQHU 7KH
CORYHUCSV\FKRELRORJLFDO SURFHVVHV LQFOXGH UHIOH[HV DQG VSRQWDQHRXV UXGLPHQWDU\ FRQVFLRXV SURFHVVHV 7KH
CKLJKHUC FRQVFLRXV SV\FKRORJLFDO IXQFWLRQV LQFOXGH GHYHORSHG YROXQWDU\ PHQWDO IXQFWLRQV FDWHJRULFDO
SHUFHSWLRQYROXQWDU\DWWHQWLRQDQGYROXQWDU\PRYHPHQWV´V'HOWDNHOVHLVRVLDOHDNWLYLWHWHUHUGHUPHGHQ
IRUXWVHWQLQJIRUXWYLNOLQJHQDYK¡\HUHPHQWDOHIXQNVMRQHU


LNNHHUHQUHQRYHUI¡ULQJDYHQHNVWHUQDNWLYLWHWWLOHWDOOHUHGHXWYLNOHWLQGUHEHYLVVWKHWVSODQ
©«WKHSURFHVVRILQWHUQDOL]DWLRQLVQRWWKHWUDQVIHUUDORIDQH[WHUQDODFWLYLW\WRDSUHH[LVWLQJ
LQWHUQDOSODQHRIFRQVFLRXVQHVVLWLVWKHSURFHVVLQZKLFKWKLVLQWHUQDOSODQHLVIRUPHGªV
PLQNXUVLY'HUPHGNDQLNNHLQWHUQDOLVHULQJHQIRUVWnVVRPHQSDVVLYSURVHVVGHULQQWU\NNIUD
GHQVRVLDOHVDPKDQGOLQJHQEOLUDXWRPDWLVNNRSLHUWRJRYHUI¡UWWLOLQGLYLGHWVEHYLVVWKHW,VWHGHW
EDVHUHVDNWLYLWHWVWHRULSn9\JRWVN\VIRUVWnHOVHDYDWGHQHNVWHUQHRJVRVLDOHDNWLYLWHWHQ
DNWLYW EOLU UHNRQVWUXHUW DY LQGLYLGHW VRP HUIDUHU GHQ RJ L IRUWVHWWHOVHQ DY GHWWH EOLU
WUDQVIRUPHUW WLO HQ LQWUDSV\NRORJLVN EHYLVVWKHW ,QWHUQDOLVHULQJ VNMHU GHUPHG VRP HW DNWLYW
GLDOHNWLVN VDPVSLOO PHOORP LQGLYLGHW RJ GH VRVLDOH RPJLYHOVHQH VRP O UHU RJ IRUPHU
PHQQHVNHUVEHYLVVWKHW(NVWHUQDOLVHULQJHUHUWUDQVIRUPDVMRQHQDYHQLQGLYLGXHOOWLOHQVRVLDOW
GLVWULEXHUW DNWLYLWHW 6OLNH HNVWHUQDOLVHULQJVSURVHVVHU HU JUXQQOHJJHQGH IRU DOO PHQQHVNHOLJ
NXOWXU/HRQWMHY9\JRWVN\*MHQQRPDUWHIDNWHUNDQYLVRPEHVNUHYHWRYHQIRU
NRQVWUXHUH RJ HQGUH YHUGHQ JMHQQRP HNVWHUQDOLVHULQJ ,GHW NXQQVNDSHQ HU LQWHUQDOLVHUW NDQ
GHQRJVnHNVWHUQDOLVHUHV       
 2SSVXPPHUW HU SULQVLSSHW RP LQWHUQDOLVHULQJHNVWHUQDOLVHULQJ HW Q\WWLJ DQDO\WLVN
UHIHUDQVHSXQNW HWWHUVRPGHWKMHOSHUPHJn VWUXNWXUHUHRJ IRUVWnGDWD ,I¡OJH:HUWVFK 
I¡UHUXWYLNOLQJHQDYK¡\HUHPHQWDOHIXQNVMRQHUWLOHQHQGULQJDYNRQWUROOIUDRPJLYHOVHQHWLO
LQGLYLGHW JMHQQRP HYQHQ WLO IRUVHWWOLJ UHJXOHULQJ RJ UHDOLVHULQJ DY PHQWDOH SURVHVVHU ,
O UHUXWGDQQLQJHQV SUDNVLVRSSO ULQJP¡WHU O UHUVWXGHQWHQH NXQQVNDSHU IHUGLJKHWHU QRUPHU
RJUHJOHULVLQHLQWHUDNVMRQHUPHGHOHYHQHSUDNVLVO UHUHQRJDQGUHLSUDNVLVIHOOHVVNDSHW'HQ
LQQVLNWHQGHHWWHUKYHUWXWYLNOHURSSVWnUGHUPHGI¡UVWVRVLDOWI¡UGHQLQWHUQDOLVHUHVRJEOLUGHQ
GHO DY GHUHV HJHQ EHYLVVWKHW RJ IRUVWnHOVH 3n VDPPH WLG VRP DOOPHQQO UHUVWXGHQWHQH EOLU
XWYLNOHW L VDPVSLOO PHG RPYHUGHQHQ XWYLNOHV GH RJVn VRP LQGLYLGHU , VLQH YHUEDOLVHUWH
UHIOHNVMRQHU YXUGHUHU DOOPHQQO UHUVWXGHQWHQH IRU HNVHPSHO KYLONH NXOWXUHOOH DUWHIDNWHU VRP
NDQEUXNHVRJKDUEOLWWEUXNWIRUnIDVLOLWHUHHOHYHQHVO ULQJHNVWHUQDOLVHULQJEDVHUWSnGHUHV
LQWHUQDOLVHUWHIRUVWnHOVHDYKYDVRPHUKHQVLNWVPHVVLJLIRUKROGWLOPnOHWHOOHUREMHNWHWPHG
DNWLYLWHWHQ6OLNNDQMHJDQDO\VHUHRJWRONHKYRUGDQLQWHUQDOLVHULQJHQRJHNVWHUQDOLVHULQJHQHU
NQ\WWHW WLO KYHUDQGUH PHG DQGUH RUG KYRUGDQ VDPVSLOOHW PHOORP LQWHUQDOLVHULQJ RJ
HNVWHUQDOLVHULQJ V\QHV n SnYLUNHGHUHV IRUVWnHOVH RJKDQGOLQJHU VOLNGHNRPPHU WLO XWWU\NN L
GHUHVYHUEDOLVHUWHUHIOHNVMRQHU
8WYLNOLQJ
'HWIHPWHRJVLVWHSULQVLSSHWIRUDNWLYLWHWVWHRULHULI¡OJH.DSWHOLQLQRJ1DUGLDW
DNWLYLWHWHU DOOWLG Pn EOL DQDO\VHUW L HQ XWYLNOLQJVNRQWHNVW VRP NDQ WD XWJDQJVSXQNW L


IRUVNMHOOLJH QLYnHU RJ IRUXWVHWWHU DW IHQRPHQHWV G\QDPLVNH WUDQVIRUPDVMRQ DQDO\VHUHV RYHU
WLG3ULQVLSSHWNDQNQ\WWHVWLO9\JRWVN\VJHQHWLVNHDQDO\VH9\JRWVN\YDU
NULWLVNWLOXQGHUV¡NHOVHUVRPXWHOXNNHQGHXQGHUV¡NWHLQGLYLGHUVSV\NRORJLVNHSURVHVVHULVROHUW
XWHQ n WD KHQV\Q WLO NRQWHNVWHQ RJ GHQ KLVWRULVNH XWYLNOLQJHQ HWWHUVRP KDQ SnVWR DW GHW YDU
XPXOLJnIRUVWnGHPXWHQnYLWHKYRUGDQRJKYRUGHRSSVWR
:HQHHGWRFRQFHQWUDWHQRWRQO\RQWKHSURGXFWRIGHYHORSPHQWEXWRQWKHYHU\SURFHVVE\ZKLFK
KLJKHU IRUPV DUH HVWDEOLVKHG « 7R HQFRPSDVV LQ UHVHDUFK WKH SURFHVV RI D JLYHQ WKLQJCV
GHYHORSPHQWLQDOOLWVSKDVHVDQGFKDQJHV±IURPELUWKWRGHDWK±IXQGDPHQWDOO\PHDQVWRGLVFRYHU
LWVQDWXUHLWVHVVHQFHIRULWLVRQO\LQPRYHPHQWWKDWDERG\VKRZVZKDWLWLVV
$Y GHWWH OHVHU YL DW PHQQHVNHUV XWYLNOLQJPn WRONHV L O\V DY GHW GH KDU HUIDUW L GH VRVLDOH
DNWLYLWHWHQH GH KDU GHOWDWW L (WWHUVRP KLVWRULVNH IRUKROG HU XQGHU NRQVWDQW IRUDQGULQJ
UHVXOWHUHU GHWWH RJVn L HQGUHGH NRQWHNVWHU RJ PXOLJKHWHU IRU XWYLNOLQJ 'HUPHG NDQ LNNH
PHQQHVNHWV EHYLVVWKHW EOL GHILQHUW L RUGQHGH NDWHJRULHU Sn HQ PnWH VRP JM¡U DW GHQ NDQ
EHVNULYHVHQJDQJIRUDOOH/HRQWMHY9\JRWVN\,VWHGHWJMHQQRPJnUEHYLVVWKHWHQ
NRQWLQXHUOLJHIRUDQGULQJHURJHQGUHURJXWYLNOHUVHJLIRUKROGWLOGHQKLVWRULVNHVHWWLQJHQRJ
GHQVRVLRNXOWXUHOOHNXOWXUHQPHQQHVNHWOHYHUL   
 :HUWVFKKDULGHQWLILVHUWILUHJHQHWLVNHGRPHQHUL9\JRWVN\V
WHNVWHUI\ORJHQHVHVRVLRJHQHVHRQWRJHQHVHRJPLNURJHQHVH(NVHPSOHUSnDQDO\WLVNHQLYnHU
GHW HU UHOHYDQW n WD KHQV\Q WLO L IRUELQGHOVH PHG DOOPHQQO UHUVWXGHQWHUV XWYLNOLQJ L
SUDNVLVRSSO ULQJHQ HU KYRUGDQ O ULQJ JHQHUHOW IRU PHQQHVNHU RJ G\U KDU IRUHJnWW VRP HQ
ELRORJLVN HYROXVMRQ I\ORJHQHVH XWYLNOLQJHQ DY VSHVLILNNH IRUPHU IRU DNWLYLWHWHU L
O UHUXWGDQQLQJHQVSUDNVLVRSSO ULQJLGHQVRVLRNXOWXUHOOHKLVWRULHQVRVLRJHQHVH LQGLYLGXHOO
XWYLNOLQJ L O¡SHW DY SUDNVLVRSSO ULQJHQ RQWRJHQHVH RJ XWYLNOLQJHQ DY VSHVLILNNHPHQWDOH
SURVHVVHU L O¡SHW DY HQ UHODWLYW NRUW WLGVSHULRGH DY SUDNVLVSHULRGHQ PLNURJHQHVH 'HQQH
VWXGLHQHURSSWDWWDYO UHUVWXGHQWHQHVRQWRJHQHWLVNHRJPLNURJHQHWLVNHXWYLNOLQJ 
2SSVXPPHULQJDYDQYHQGWHDNWLYLWHWVWHRUHWLVNHSULQVLSSHULGDWDDQDO\VHQ
3ULQVLSSHQH VRP HU IRUHVOnWW DY .DSWHOLQLQ RJ 1DUGL   IRUVWnV VRP HW LQWHJUHUW
V\VWHP VRP UHSUHVHQWHUHU XOLNH RJ WLO VDPPHQ KHOKHWOLJH DVSHNWHU DY PHQQHVNHOLJH
DNWLYLWHWHU (WWHUVRP MHJ YDU XWH HWWHU VYDU Sn KYD DOOPHQQO UHUVWXGHQWHQHV YHUEDOLVHUWH
UHIOHNVMRQHU LSUDNVLVRSSO ULQJHQHURULHQWHUWPRWIRUVNQLQJVVS¡UVPnOKYLONHQO ULQJGH
JLUXWWU\NNIRUIRUVNQLQJVVS¡UVPnOVDPWKYDGHHUIRUDQNUHWLIRUVNQLQJVVS¡UVPnOYDU
GHWUHOHYDQWnWRONHPLQHIXQQLO\VDYDOOHDYGHSUHVHQWHUWHSULQVLSSHQH 


 'HWYDULQWHUHVVDQWnXQGHUV¡NHDOOPHQQO UHUVWXGHQWHQHVYHUEDOLVHUWHUHIOHNVMRQHURP
IRUKROGHW PHOORP SUDNVLVRSSO ULQJHQV DNWLYLWHW KDQGOLQJHU RJ RSHUDVMRQHU KLHUDUNLVN
VWUXNWXUKYLONHPnOGHVDWWHVHJRJKYRUIRUGHJMRUGHGHWWHREMHNWRULHQWHULQJKYRUGDQGH
DQYHQGWH WLOJMHQJHOLJH DUWHIDNWHU PHGLHULQJ RJ KYRUGDQ GH YHUEDOLVHUWH UHIOHNVMRQHQH JD
XWWU\NN IRU O ULQJ L LQWHUQH NRPSRQHQWHU VRP LJMHQ L I¡OJH IRUVNQLQJVGHOWDNHUQHV
EHVNULYHOVHUI¡UWHWLOHQGUHGHHNVWHUQHKDQGOLQJHULQWHUQDOLVHULQJRJHNVWHUQDOLVHULQJ'LVVH
IHQRPHQHQHEOHDQDO\VHUWVOLNGHXWIROGHWVHJRYHUWLGRQWRJHQHWLVNRJPLNURJHQHWLVN
 .DSWHOLQLQRJ1DUGLV KHQYLVQLQJ WLO GH IHPJUXQQOHJJHQGH SULQVLSSHQH
IRUDNWLYLWHWVWHRULJDPHJHQRYHUVLNWRYHUUHOHYDQWHDQDO\WLVNHYHUNW¡\PHQMHJKDGGHOLNHYHO
EHKRY IRU n ILQQH HW WHRUHWLVN NRQVHSW VRP NXQQH KMHOSH PHJ WLO n IRUVWn KYRUGDQ GLVVH
HOHPHQWHQHHOOHUSURVHVVHQHLDOOPHQQO UHUVWXGHQWHQHVYHUEDOLVHUWHUHIOHNVMRQHUNXQQHNQ\WWHV
VDPPHQL IRUKROG WLOPLQRYHURUGQHGHSUREOHPVWLOOLQJ(WWHUQ\HV¡N L IRUVNQLQJVOLWWHUDWXUHQ
IDQW MHJ WLO VOXWW 'DOVJDDUGV  WHRUL RP UHIOHNVLY PHGLHULQJ VRP NQ\WWHW QHWWRSS
EHW\GQLQJHQDYUHIOHNVMRQRSSPRWGHSUHVHQWHUWHDNWLYLWHWVWHRUHWLVNHSULQVLSSHQH
5()/(.6,90(',(5,1*
, VLQ 3K 'DYKDQGOLQJ ©cEQH O ULQJVUHVVRXUFHU ± PRG HQ VRFLRNXOWXUHOO WHRUL RP
O ULQJVUHVVRXUFHUªGHILQHUHU'DOVJDDUGUHIOHNVLYPHGLHULQJVRP
«GHQSURFHV KYRU DQYHQGHOVH DI UHGVNDEHU VNHUPHGEDJJUXQG L HQEHYLGVWKHGRP HW K¡MHUH
DEVWUDNWLRQVQLYHDX5HIOHNVLYPHGLHULQJEHVWnULDWLQGLYLGHWPHGLHUHUEHWLQJHOVHUPHGY UNW¡MHUL
RSHUDWLRQHUPnOPHGPRGHOOHU L KDQGOLQJHU RJPRWLYHUPHG WHRULHU L HQ YLUNVRPKHGPHQV
LQGLYLGHWVDPWLGLJUHIOHNWHUHURSHUDWLRQHUQHVNRQVHNYHQVHULUHODWLRQWLOHWPnOHOOHUHQPRGHOVDPW
UHIOHNWHUHUKDQGOLQJHUVNRQVHNYHQVHULUHODWLRQWLOHWPRWLYHOOHUHQWHRULV
7HRULHQ RPKDQGOHU VOLN EnGH PHGLHULQJ RJ UHIOHNVMRQ RJ E\JJHU Sn GH RYHUQHYQWH
DNWLYLWHWVWHRUHWLVNH SULQVLSSHQH , VLQ WHRUL LQWHJUHUHU KDQ (QJHVWU|P  VRP Sn
WLOVYDUHQGHPnWHVRP:DUWRIVN\GHOHULQQDUWHIDNWHULQLYnHUVRPNRUUHVSRQGHUHUPHG
/HRQWMHYVKLHUDUNLVNHLQQGHOLQJDYHQDNWLYLWHWVHILJXUV
 
ϴ :DUWRIVN\  GHOHU VRP EHVNUHYHW RYHQIRU LQQ L SULP UH VHNXQG UH RJ WHUWL UH DUWHIDNWHU PHQV
(QJHVWU|PEUXNHUKHQKROGVYLVWHRULPRGHOORJYHUNW¡\IRUnEHVNULYHWLOVYDUHQGHVDPPHQKHQJPHOORP
DUWHIDNWHQHVQLYn



)LJXU$NWLYLWHWHUVPHGLHULQJJMHQQRPDUWHIDNWHUSnXOLNHQLYn'DOVJDDUG
)LJXU  LOOXVWUHUHU KYRUGDQ'DOVJDDUG  NQ\WWHU GH KLHUDUNLVNH DEVWUDNVMRQVQLYnHQH WLO
PHQQHVNHUVEHYLVVWKHWVQLYnEDVHUWSnHQIRUVWnHOVHDYDWEHYLVVWKHWRPREMHNWHURJDUWHIDNWHU
SnHWK¡\HUHDEVWUDNVMRQVQLYnJLUHQG\SHUHRJPHUJUXQQOHJJHQGHIRUVWnHOVH IRUDNWLYLWHWHQ
PDQ GHOWDU L 'HWWH HU L WUnGPHG9\JRWVN\V   IRUVWnHOVH DY DW KDQGOLQJ NUHYHU
EHYLVVWKHWRJDWVSUnNHWHUGHWYLNWLJVWHUHGVNDSHWIRUGHQQHEHYLVVWJM¡ULQJHQ,PHGLHULQJHQ
YXUGHUHULQGLYLGHWRPHWDUWHIDNWHULVWDQGWLOnPHGLHUHHWJLWWREMHNWKDQGOLQJRSHUDVMRQRJL
UHIOHNVMRQHQYXUGHUHULQGLYLGHWRPDUWHIDNWHWHUWURPRWGHQRYHURUGQHGHDNWLYLWHWHQVREMHNW
 , HWWHUI¡OJHOVHQ DY VLQ JMHQQRPJDQJ DY XOLNH IRUVWnHOVHU DY UHIOHNVMRQVEHJUHSHW
SUHVHQWHUHU:DKOJUHQPIOI¡OJHQGHGHILQLVMRQ
9LPHQHUDWUHIOHNWLRQHUPHUHHOOHUPLQGUHEHYLGVWHRJPHUHHOOHUPLQGUHRPIDWWHQGHRYHUYHMHOVHU
RYHU VDPPHQK QJHQ PHOOHP YRUH KDQGOLQJHU RJ GHUHV NRQVHNYHQVHU « 2YHUYHMHOVHU RYHU
KYRUGDQYLVNDOKDQGOHYLOYLNDOGHUHIOHNWVLRQ2YHUYHMHOVHURYHUKYRUIRUYLVNDOKDQGOH SnHQ
EHVWHPWPnGHYLOYLNDOGHNULWLVNUHIOHNVLRQV
,I¡OJH'DOVJDDUGHUGHWLPLGOHUWLGHWSUREOHPDW:DKOJUHQPIOGHILQLVMRQLNNH
EHVNULYHU KYRUGDQ LQGLYLGHW JM¡U VHJ VOLNH RYHUYHLHOVHU RJ DUJXPHQWHUHU IRU DW WHRULHQ RP
UHIOHNVLY PHGLHULQJ NDQ Y UH HW KHQVLNWVPHVVLJ DQDO\WLVN UHGVNDS L XQGHUV¡NHOVHU VRP KDU
GHWWH VRP VLNWHPnO 5HIOHNVMRQ EOLU KHU GHILQHUW VRP ©« YXUGHULQJ DI HQ DNWLYLWHWV
NRQVHNYHQVHU L UHODWLRQ WLO HQ JHQVWDQG >REMHNW@ HOOHU HW UHGVNDE >DUWHIDNW@ Sn HW K¡MHUH
DEVWUDNWLRQVQLYHDXª'DOVJDDUG5HIOHNVMRQNDQIUDGHWWHSHUVSHNWLYHWGHUPHGLNNH
ILQQH VWHG XWHQ PHGLHULQJ HWWHUVRP UHIOHNVMRQHQ HU DYKHQJLJ DY HUIDULQJHQ PHG
NRQVHNYHQVHQHDYPHGLHULQJHQ       
 (Q DNWLYLWHWV KLHUDUNLVNH VWUXNWXU EOLU IRUVWnWW VRP XOLNH DEVWUDNVMRQVQLYnHU GHU HW
 
 'DOVJDDUG  EUXNHU EHWHJQHOVHQH $ *HQVWDQGH PRWLYPnOEHWLQJHOVHU % 5HGVNDEHU WHRULPRGHO
Y UNW¡MRJ&$NWLYLWHWHUYLUNVRPKHGKDQGOLQJRSHUDWLRQVRPRYHURUGQHGHNDWHJRULHULVLQWHRULRPUHIOHNVLY
PHGLHULQJ 'LVVH EHWHJQHOVHQH EHQHYQHV L PLQ QRUVNH RYHUVHWWHOVH VRP KHQKROGVYLV $ 2EMHNWHU
PRWLYPnOEHWLQJHOVHU%$UWHIDNWHUWHRULPRGHOOYHUNW¡\RJ&$NWLYLWHWHUDNWLYLWHWKDQGOLQJRSHUDVMRQ


REMHNWHOOHUHWDUWHIDNWSnHWK¡\HUHQLYnSnYLUNHU UDPPHQHIRUPHGLHULQJSnHW ODYHUHQLYn
)RUKROGHW PHOORP QLYnHQH HU DW DUWHIDNWHQH XWJM¡U DEVWUDNVMRQHU DY DUWHIDNWHU Sn HW ODYHUH
QLYn $EVWUDNVMRQ EOLU IUD GHWWH SHUVSHNWLYHW LNNH RSSIDWWHW VRP HQ PHGI¡GW HYQH HOOHU HQ
JHQHUHOOWHQNHPnWH,VWHGHWIRUXWVHWWHUDEVWUDNVMRQHQLI¡OJH'DOVJDDUGEHYLVVWKHWRP
VLWXHUWHREMHNWHUPnOEHWLQJHOVHURJSULP UHVHNXQG UHWHUWL UHDUWHIDNWHU
$EVWUDNWLRQHU WLOHJQHV LQGHQ IRU IRUVNHOOLJH VRFLRNXOWXUHOOH SUDNVLVVHU KYRUIRU LQGLYLGHW VNDO
WLOHJQHVHJDEVWUDNWLRQHUSnQ\KYHUJDQJGHWKDQGOHULQGHQIRUHQQ\DNWLYLWHW,QGLYLGHWVNDOPHG
DQGUH RUG WLOHJQH VLJ Q\H UHGVNDSHU WLO DEVWUDNWLRQ 6RP 6lOM|  S  VNULYHU DIVSHMOHU
PHQQVNHWV W QNQLQJ LNNH HQ EHVWHPW QHXWUDO VLWXDWLRQ KYRUIRU DEVWUDNW W QNQLQJ LNNH HU HQ
JHQHUHOOHYQHGHUNDQDQYHQGHVLDOOHVLWXDWLRQHU/DYH	:HQJHUV
'HQUHIOHNVLYHPHGLHULQJHQVNMHUYHGDWLQGLYLGHWDQYHQGHUHWDUWHIDNWRJGHUHWWHUUHIOHNWHUHU
RYHU NRQVHNYHQVHQ DY GHQ PHGLHUWH KDQGOLQJHQ ± RP GHW DQYHQGWH DUWHIDNWHW HU
KHQVLNWVPHVVLJ RJ WLOIUHGVVWLOOHU REMHNWHW 6OLN LQQHE UHU UHIOHNVLY PHGLHULQJ HQ NREOLQJ
PHOORPKDQGOLQJHQVRPJMHQQRPI¡UHVRJNRQVHNYHQVHQHGHQInU'DOVJDDUGKHYGHUDW
O ULQJ JMHQQRP PHGLHULQJ DOHQH HU EHJUHQVHW WLO n IRUVWn HW JLWW DUWHIDNW Sn HWW QLYn RJ
KRYHGSRHQJHW L KDQV WHRUL RP UHIOHNVLYPHGLHULQJ HU KYRUGDQ LQGLYLGHU JMHQQRP UHIOHNVMRQ
NDQXWYLNOHIRUVWnHOVHIRUNREOLQJHQPHOORPDEVWUDNVMRQVQLYnHQH'HQQHIRUVWnHOVHQKYLOHUSn
'HZH\V  EHVNULYHOVH DY O ULQJ ³:KHQ DQ DFWLYLW\ LV FRQWLQXHG LQWR WKH
XQGHUJRLQJRIFRQVHTXHQFHVZKHQWKHFKDQJHPDGHE\DFWLRQLVUHIOHFWHGEDFNLQWRDFKDQJH
PDGHLQXVWKHPHUHIOX[LVORDGHGZLWKVLJQLILFDQFH:HOHDUQVRPHWKLQJªVNXUVLYL
RULJLQDO6OLNEOLUUHIOHNVMRQHQIRUOHQJHOVHDYPHGLHULQJVSURVHVVHQRJ'DOVJDDUGVLHU
YLInUHQUHIOHNVLYPHGLHULQJ       
 7HRULHQRPUHIOHNVLYPHGLHULQJEOHLWRONQLQJHQDYGDWDEUXNWIRUnIRUVWnKYRUGDQIRU
HNVHPSHONDQDOOPHQQO UHUVWXGHQWHQVEHYLVVWKHWRPHWDUWHIDNWVRP9\JRWVN\VWHRUL
RP ©]RQH RI SUR[LPDO GHYHORSPHQWª Sn HW K¡\HUH QLYn JMRUGH GHWPXOLJ n UHIOHNWHUH RJ
RSSQn HQ DEVWUDNW IRUDQNUHW IRUVWnHOVH IRU HW JLWW DUWHIDNW I HNV GHQ GLGDNWLVNH
UHODVMRQVPRGHOOHQHOOHUHQJLWWKDQGOLQJIHNVXQGHUYLVQLQJSnHWODYHUHQLYn6OLNJMRUGH
WHRULHQGHWPXOLJIRUPHJnXQGHUV¡NHKYDDOOPHQQO UHUVWXGHQWHQHVYHUEDOLVHUWHUHIOHNVMRQHU
YDU RULHQWHUW PRW REMHNWPnOEHWLQJHOVHU KYD GH YDU IRUDQNUHW L DUWHIDNWHU RJ KYLONHQ
O ULQJ GH JD XWWU\NN IRU UHIOHNVMRQ RYHU NRQVHNYHQVHU L KHQKROG WLO VWXGLHQV
 
9\JRWVN\GHILQHUHUGHQQ UPHVWHXWYLNOLQJVVRQHHOOHU©]RQHRISUR[LPDOGHYHORSPHQWªVRP©DFWXDO
GHYHORSPHQWOHYHODVGHWHUPLQHGE\LQGHSHQGHQWSUREOHPVROYLQJDQGWKHKLJKHUOHYHORISRWHQWLDOGHYHORSPHQW
DVGHWHUPLQHG WKURXJKSUREOHPVROYLQJXQGHUDGXOWJXLGDQFHRU LQFROODERUDWLRQZLWKPRUHFDSDEOHSHHUVª V
 , IRUOHQJHOVHQ DY GHWWH KHYGHW 9\JRWVN\  DW XQGHUYLVQLQJ NXQ YDU Q\WWLJ GHUVRP GHQ On OLWW IRUDQ
HOHYHQHVNXQQVNDSVQLYn


IRUVNQLQJVVS¡UVPnO 6SHVLHOW YDU 'DOVJDDUGV  LQVSLUHUW DY 'DY\GRYV 
EHVNULYHOVH DY HPSLULVN RJ WHRUHWLVN WHQNQLQJ RJ 'HZH\V E  VNLOOH PHOORP
©HPSLULFDO RJ VFLHQWLILF WKLQNLQJª LQQGHOLQJ DY KHQKROGVYLV HPSLULVN RJ WHRUHWLVN UHIOHNVLY
PHGLHULQJIRUPnOVWMHQOLJLWRONQLQJHQDYGDWD
(PSLULVNUHIOHNVLYPHGLHULQJ
(PSLULVNUHIOHNVLYPHGLHULQJLQQHE UHUUHIOHNVMRQRYHUDNWLYLWHWHQVNRQVHNYHQVHULIRUKROGWLO
HWREMHNWSnHWK¡\UHDEVWUDNVMRQVQLYnVHILJXU

)LJXU(PSLULVNUHIOHNVLYPHGLHULQJ'DOVJDDUG

)LJXU  LOOXVWUHUHU KYRUGDQ LQGLYLGHU Sn KHQKROGVYLV KDQGOLQJV ¡YHUVW RJ RSHUDVMRQVQLYn
QHGHUVWHUEHYLVVWREMHNWHUSnHWK¡\HUHDEVWUDNVMRQVQLYn9HGHPSLULVNUHIOHNVLYPHGLHULQJ
HULQGLYLGHWNXQEHYLVVWREMHNWHQHPRWLYHWHOOHUPnOHQHDOWVnKYRUIRUPDQVNDOXWI¡UHHQJLWW
KDQGOLQJ PHQ LNNH KYLONH DUWHIDNWHU VRP NDQ EUXNHV IRU n PHGLHUH GHQ ,I¡OJH 'DY\GRY
YLO LQGLYLGHWGHUIRUY UHDYKHQJLJ DYGLUHNWHHUIDULQJHURJ O ULQJ IRUHJnVRP©WULDO
DQG HUURUª 'DOVJDDUG  'HQ HPSLULVNH UHIOHNVLYHPHGLHULQJHQ NDQ LNNH EUXNHV L
YXUGHULQJHQ DY Q\H VLWXDVMRQHU L VWHGHW Pn LQGLYLGHW DNWLYW IRUV¡NH VHJ LQQWLO PnOHW HOOHU
PRWLYHWHUWLOIUHGVVWLOW(PSLULVNUHIOHNVLYPHGLHULQJPHGI¡UHUGHUIRUHQHPSLULVNIRUVWnHOVHDY
DNWLYLWHWHQ         
 (PSLULVN UHIOHNVLY PHGLHULQJ NDQ HNVHPSOLILVHUHV YHG n WD XWJDQJVSXQNW L
DOOPHQQO UHUVWXGHQWHUV O ULQJ JMHQQRP REVHUYDVMRQ DY PHU HUIDUQH O UHUH +HU NDQ
VWXGHQWHQHXWHQKDHQIRUVWnHOVHIRUPnOHQHHOOHUPRWLYHWInLQQVLNWLKYRUGDQPDQNDQXWI¡UH


HQ UHNNH KDQGOLQJHU RJ RSHUDVMRQHU 'DOVJDDUG  KHYGHU GD DW VWXGHQWHQHV IRUVWnHOVH
PHGLHUHV 2P VWXGHQWHQH VDPWLGLJ EOLU JMRUW RSSPHUNVRP Sn PnOHQH HOOHU PRWLYHW EDN
KDQGOLQJHQH RJ RSHUDVMRQHQH NDQ GH HNVSHULPHQWHUH JMHQQRP HJQH KDQGOLQJHU RJ
RSHUDVMRQHU RJ GHUHWWHU YXUGHUH RP GHWWH WLOIUHGVVWLOOHU KHQKROGVYLV PnOHQH HOOHU PRWLYHW
JMHQQRPHPSLULVNUHIOHNVLYPHGLHULQJ
7HRUHWLVNUHIOHNVLYPHGLHULQJ
7HRUHWLVNUHIOHNVLYPHGLHULQJLQQHE UHUUHIOHNVMRQRYHUDNWLYLWHWHQVNRQVHNYHQVHULIRUKROGWLO
HWDUWHIDNWSnHWK¡\UHDEVWUDNVMRQVQLYnVHILJXU

)LJXU7HRUHWLVNUHIOHNVLYPHGLHULQJ'DOVJDDUG
)LJXULOOXVWUHUHUKYRUGDQLQGLYLGHWSnKHQKROGVYLVKDQGOLQJVRJRSHUDVMRQVQLYnHUEHYLVVW
DUWHIDNWHUSnHWK¡\HUHDEVWUDNVMRQVQLYn6OLN WHRUHWLVN UHIOHNVLYPHGLHULQJPXOLJJM¡U O ULQJ
DY VWUDWHJLVNH KDQGOLQJHU RJ RSHUDVMRQHU PHG EDNJUXQQ L WHRUL HOOHU PRGHOOHU
$OOPHQQO UHUVWXGHQWHUV WHRUHWLVNH UHIOHNVLYH PHGLHULQJ YLO DOWVn LQQHE UH DW GH EnGH NDQ
SODQOHJJHRJEHJUXQQHDWIHUGWHRUHWLVN(NVHPSHOYLVNDQLQQVLNWL9\JRWVN\VWHRULRP
=3' WHRUL PHGLHUH YDOJHQH VWXGHQWHQH WDU Sn EnGH KDQGOLQJV RJ RSHUDVMRQVQLYn
7LOVYDUHQGHYLONXQQVNDSRPHNVHPSHOYLVGHQGLGDNWLVNHUHODVMRQVPRGHOOHQPRGHOOPHGLHUH
RSHUDVMRQHQHVRPJMHQQRPI¡UHVSnGHWODYHVWHQLYnHWMIWDEHOOV 
 5HIOHNVLYPHGLHULQJJLU LI¡OJH'DOVJDDUGDOOPHQQO UHUVWXGHQWHQHPXOLJKHWHU
WLO n UHIOHNWHUH RYHU VLQH KDQGOLQJHUVRSHUDVMRQHUV NRQVHNYHQVHU (PSLULVN UHIOHNVLY
PHGLHULQJ PHG IRUDQNULQJ L REMHNWHU EHJUHQVHU VHJ WLO HQ YXUGHULQJ L HWWHUWLG DY HQ


KDQGOLQJRSHUDVMRQPHQV HQ WHRUHWLVN UHIOHNVLYPHGLHULQJPHG IRUDQNULQJ L DUWHIDNWHU JM¡U
GHWPXOLJnYXUGHUHKDQGOLQJHURSHUDVMRQHULIRUNDQWDYGHP
0HQV HPSLULVN UHIOHNVLY PHGLHULQJ EHJU QVHU VLJ WLO HQ YXUGHULQJ DI NRQVHNYHQVHUQH HIWHU
PHGLHULQJHQ HU XGI¡UW PXOLJJ¡U WHRUHWLVN UHIOHNVLY PHGLHULQJ DW LQGLYLGHW NDQ YXUGHUH VLQH
DNWLYLWHWHU IRUXG IRU XGI¡UHOVHQ 'HW VN\OGHV DW EHYLGVWKHGHQ RP HW UHGVNDE Sn HW K¡MHUH
DEVWUDNWLRQVQLYHDXPXOLJJ¡UHQIRUXGVLJHOVHDIDNWLYLWHWHUQHVIRUO¡ERJDQYHQGHOVHQDI UHGVNDEHU
V
'DOVJDDUGV  WHRUL RP UHIOHNVLY PHGLHULQJ JMRUGH GHW GHUPHG PXOLJ n XQGHUV¡NH
DOOPHQQO UHUVWXGHQWHQHV YHUEDOLVHUWH UHIOHNVMRQHU RPNULQJ VDPPHQKHQJHQ PHOORP
DNWLYLWHWHQ DUWHIDNWHQH RJ REMHNWHQH L SUDNVLVRSSO ULQJHQ RJ GHUPHG YXUGHUH KYD
UHIOHNVMRQHQHYDURULHQWHUWPRWKYRUGDQGHEOHIRUDQNUHWRJKYLONHQO ULQJGHJDXWWU\NNIRU
          
%$.*5811)259$/*$97(25(7,6.5$00(9(5.
6RPHQI¡OJHDYPLQHJHQIRUIRUVWnHOVHEHVWHPWHMHJPHJWLGOLJIRUnSODVVHUHPHJLQQHQIRU
GHW NRQVWUXNWLYLVWLVNH SDUDGLJPHW QnU MHJ VNXOOH YHOJH WHRUHWLVN UDPPHYHUN +HU EOH GHQ
NXOWXUKLVWRULVNH VNROHQV WHRUHWLVNH SHUVSHNWLY YDOJW HWWHUVRP GHW LYDUHWDU IRUKROGHW PHOORP
LQGLYLGHWRJGHWVRVLDOHRJVOLNSDVVHWVWXGLHQVWHPDWLNNRJIRUVNQLQJVGHVLJQ $YJM¡UHOVHQRP
KYLONHQDYGHILUH IRUVNQLQJVWUDGLVMRQHQHMHJVNXOOHVW¡WWHPHJWLOEOH LPLGOHUWLGLNNHWDWWI¡U
MHJKDGGHJMHQQRPI¡UWGHLQQOHGHQGHDQDO\VHQHDYGDWD   
 'LVVHDQDO\VHQHYLVWHLQWHUHVVDQWHIXQQNQ\WWHWWLOO UHUVWXGHQWHQHVEHKRYRJPRWLYHU
EUXNDYSUDNWLVNHRJWHRUHWLVNHKMHOSHPLGOHURJRSSOHYHOVHDYVLQHJHQO ULQJ$NWLYLWHWVWHRUL
ELGUR WLO n VNDSH IRUVWnHOVH IRU DOOPHQQO UHUVWXGHQWHQHV YHUEDOLVHUWH UHIOHNVMRQHU HWWHUVRP
WHRULHQ NREOHU VDPPHQ QHWWRSS DVSHNWHU NQ\WWHW WLO KYD KYRUGDQ RJ KYRUIRU
DOOPHQQO UHUVWXGHQWHQH UHIOHNWHUWH VRP GH JMRUGH L O¡SHW DY SUDNVLVRSSO ULQJHQ 'HWWH
LQQHE UHU LNNH DW DNWLYLWHWVWHRUL JD PHJ VYDU VRP HU Q UPHUH ©VDQQKHWHQª HQQ DQGUH
SHUVSHNWLYHUNXQQHKDJMRUWPHQPLQH LQQOHGHQGHDQDO\VHURJRPIDWWHQGHV¡N L OLWWHUDWXUHQ
YLVWH DW GHQQH WHRULHQ YDU HW UDPPHYHUN VRP NXQQH VW¡WWHPHJ L WRONQLQJHQ DYPLQH IXQQ
 -HJKDGGHLPLGOHUWLGEHKRYIRUHQWHRULVRPWHRUHWLVHUWHGHYHUEDOLVHUWHUHIOHNVMRQHQHV
VDPPHQKHQJ PHG SUDNVLV PHU HNVSOLVLWW HQQ /HRQWMHYV   DNWLYLWHWVWHRUL JMRUGH
DOHQH(WWHURPIDWWHQGHV¡NIDQWMHJ'DOVJDDUGVEHVNULYHOVHDYUHIOHNVLYPHGLHULQJYDU
KHQVLNWVPHVVLJ L DQDO\VHQ HWWHUVRP GHQQH WHRULHQ IRUHQHU 'HZH\V  
EHVNULYHOVHDYUHIOHNVMRQPHG/HRQWMHYVDNWLYLWHWVWHRUL'HWWHJMRUGHGHWPXOLJn
 
7HRULHQVIXQNVMRQLPLQNRQVWDQWNRPSDUDWLYPHWRGHVHVRJPLQDEGXNWLYHVWUDWHJLLDQDO\VHQ
RJWRONQLQJHQDYGDWDVHVYLOUHGHJM¡UHVQ UPHUHLNDSLWWHO$QDO\VHRJWRONQLQJV


DQDO\VHUH EnGH UHIOHNVMRQHQHV LQQKROG QLYn SURVHVV RJ XWIDOO VOLN GHW NRPPHU IUHP L
O UHUVWXGHQWHQHV YHUEDOLVHULQJHU 6OLN IDYQHU 'DOVJDDUGV  WHRUL EUHGHUH HQQ WHRULHU
HNVHPSHOYLV'HZH\V 6FK|QV RJ9DQ0DQHQV 
 VRP P\H DY GHQ WLGOLJHUH IRUVNQLQJHQ Sn O UHUVWXGHQWHUV UHIOHNVMRQHU E\JJHU Sn
'HUPHG NXQQH MHJ IRUI¡OJH VWXGLHQV RYHURUGQHGH SUREOHPVWLOOLQJ RJ XQGHUOLJJHQGH
IRUVNQLQJVVS¡UVPnO


 0(72'(
, GHWWH NDSLWWHOHW UHGHJM¡U MHJ IRU SURVMHNWHWV NYDOLWDWLYH IRUVNQLQJVPHWRGH -HJ IXOJWH HQ
JUXSSH Sn ILUH DOOPHQQO UHUVWXGHQWHU L GHUHV WUHGMH VWXGLHnU L O¡SHW DY GHUHV
SUDNVLVRSSO ULQJVSHULRGHSn WRJDQJHU WRXNHU L HQNODVVH HOHYHUSnnUKHQKROGVYLV
K¡VWHQRJYnUHQ,GHWI¡OJHQGHYLOMHJEHVNULYHVWXGLHQVXWYDOJVNULWHULHUNRQWHNVW
IRUVNQLQJVGHOWDNHUHRJGDWDLQQVDPOLQJVPHWRGHUI¡UMHJWLOVOXWWJM¡UHWLVNHEHWUDNWQLQJHUUXQGW
GHWSUHVHQWHUWHIRUVNQLQJVGHVLJQHW  
       
879$/*6.5,7(5,(5
0LWWYDOJDYIRUVNQLQJVGHOWDNHUHYDUSULP UWDYKHQJLJDYSUREOHPVWLOOLQJHQRJGHOYLVKYLONHQ
IRUVNQLQJVPHWRGH MHJEHVWHPWHPHJIRUnEUXNH ,NYDOLWDWLYHVWXGLHUHUGHWYDQOLJnEHQ\WWH
VWUDWHJLVNHIUHPIRUWLOIHOGLJXWYDOJDYIRUVNQLQJVGHOWDNHUHRJLGHQQHVWXGLHQYXUGHUWHMHJDW
I¡OJHQGHXWYDOJVNULWHULHUYDUKHQVLNWVPHVVLJH IRU DW MHJ VNXOOH InGHQ LQIRUPDVMRQHQ MHJYDU
XWHHWWHU
)RUVNQLQJVGHOWDNHUQHPnWWH
 9 UHWLONQ\WWHWHQDOOPHQQO UHUXWGDQQLQJVLQVWLWXVMRQ
 +DJMHQQRPI¡UWRJEHVWnWWREOLJDWRULVNHIDJLDOOPHQQO UHUXWGDQQLQJHQLO¡SHW
DYVLQHWRI¡UVWHVWXGLHnU
 +DJMHQQRPI¡UWRJEHVWnWWSUDNVLVRSSO ULQJVSHULRGHQHLO¡SHWDYVLQHWRI¡UVWH
VWXGLHnU
 9 UHYLOOLJWLOnGHOHVLQHUHIOHNVMRQHULO¡SHWDYSUDNVLVRSSO ULQJVSHULRGHQHL
GHUHVVWXGLHnULDOOPHQQO UHUXWGDQQLQJHQ
   
*RGKMHOS IUDSUDNVLVRSSO ULQJVNRQWRUHWYHGHQ O UHUK¡JVNROHJMRUGHDW MHJNXQQHNRQWDNWH
SUDNVLVJUXSSHU VRP WLOIUHGVVWLOWH PLQH XWYDOJVNULWHULHU 'HQ I¡UVWH SUDNVLVO UHUHQ MHJ WRN
NRQWDNWPHGDYVOR IRUHVS¡UVHOHQPHQGHQ DQGUHYDUSRVLWLYW LQQVWLOW Sn GHOWDNHOVH'HUPHG
VHQGWHMHJHQHSRVWPHGLQIRUPDVMRQRPSURVMHNWHWWLOVWXGHQWHQHSUDNVLVO UHUHQRJ
UHNWRUYHGSUDNVLVVNROHQ(WWHUnKDInWWSRVLWLYUHVSRQVDUUDQJHUWHMHJHWP¡WHGHU
SURVMHNWHW EOH Q UPHUH SUHVHQWHUW (WWHU GHQQH SUHVHQWDVMRQHQ VDPOHW MHJ LQQ
VDPW\NNHHUNO ULQJRPGHOWDNHOVHIUDO UHUVWXGHQWHQHRJSUDNVLVO UHUHQVHYHGOHJJRJ


%(6.5,9(/6($9678',(16.217(.67
5DPPHSODQHQIRUDOOPHQQO UHUXWGDQQLQJHQNUHYHUHWRPIDQJSnPLQVWWLPHUXQGHUYLVQLQJ
RJ L JMHQQRPVQLWW  WLPHU YHLOHGQLQJ SU XNH QnU DOOPHQQO UHUVWXGHQWHQH HU XWH L
SUDNVLVRSSO ULQJVSHULRGHU , VLWW I¡UVWH VWXGLHnU KDU VWXGHQWHQH HQ REVHUYDVMRQVSUDNVLV VRP
LQWURGXVHUHU GHP WLO \UNHW $OO SUDNVLV L DQGUH RJ WUHGMH VWXGLHnU EOLU EHWUDNWHW VRP
DOOPHQQSUDNVLV LQQHE UHU n XQGHUYLVH L DOOH IDJ VRP SUDNVLVO UHUHQ KDU DQVYDU IRU Sn
WLPHSODQHQ PHQV GHW L  VWXGLHnU EOLU JMHQQRPI¡UW HQ HJHQ IDJSUDNVLV NQ\WWHW WLO IDJHQH
DOOPHQQO UHUVWXGHQWHQH KDU YDOJW n IRUG\SH VHJ L 3UDNVLVVNROHQH Pn OHJJH WLO UHWWH IRU DW
VWXGHQWHQHVNDOInXQGHUYLVHLVLQHIRUG\SQLQJVIDJVHOYRPSUDNVLVO UHUHQLNNHKDUDQVYDUIRU
GHW DNWXHOOH VWXGLHIDJHW 0nOHQH IRU SUDNVLVRSSO ULQJHQ HU JUXQQODJHW IRU YXUGHULQJHQ VH
$OOPHQQO UHUXWGDQQLQJHQVPnORUJDQLVHULQJRJ LQQKROGVRJVWXGHQWHQHPnKD
JRGNMHQWSUDNVLVRSSO ULQJLLQQHY UHQGHVWXGLHnUIRUnNXQQHJnYLGHUHLSUDNVLVRSSO ULQJHQ
GHW SnI¡OJHQGH nU $OOPHQQO UHUVWXGHQWHQH EOLU YXUGHUW HWWHU NDUDNWHUVNDODHQ EHVWnWWLNNH
EHVWnWW'HWHUREOLJDWRULVNIUDPP¡WH WLODOOXQGHUYLVQLQJYHLOHGQLQJRJ IRURJHWWHUDUEHLG
9HGIUDY URYHUSURVHQWLHWVWXGLHnUEOLULNNHSUDNVLVRSSO ULQJHQJRGNMHQW'HWHUUHNWRU
YHG SUDNVLVVNROHQ VRP KDU GHW RYHURUGQHWH DQVYDUHW IRU RUJDQLVHULQJHQ PHQ GHW GDJOLJH
YHLOHGQLQJVDUEHLGHWEOLULYDUHWDWWDYSUDNVLVO UHUHQ8)'  
 3UDNVLVRSSO ULQJHQLGHQQHVWXGLHQVRPWRNIRUVHJDOOPHQQO UHUVWXGHQWHULVLWWWUHGMH
VWXGLHnU YDU GHUPHG HQ DOOPHQQSUDNVLV )RUVNQLQJVGHOWDNHUQH KDGGH VRP QHYQW L
LQQOHGQLQJHQDOOHUHGHWDWWIDJHQHQRUVNVWSPDWHPDWLNNVWSSHGDJRJLNNVWS
5/(VWSRJ*/60VWS L O¡SHWDYVLQHWRI¡UVWHnUSnDOOPHQQO UHUXWGDQQLQJHQVH
WDEHOOV,VLWWVWXGLHnUKDGGHGHVHOYYDOJWnIRUG\SHVHJLKHQKROGVYLVIDJHQHQRUVN
PXVLNNRJNXQVWRJKnQGYHUN(WWHUVRPSUDNVLVO UHUHQXQGHUYLVWHLDOOHGLVVHIDJHQHVHOYYDU
GHWLNNHQ¡GYHQGLJnMXVWHUHRUJDQLVHULQJHQ  
 )RUVNQLQJVGHOWDNHUQH JMHQQRPI¡UWH VLQ SUDNVLVRSSO ULQJ YHG HQ E\VNROH PHG L
XQGHUNDQWDYHOHYHUIUDWULQQnURJLRYHUNDQWDYDQVDWWH6NROHQKDU
nUVHUIDULQJPHGO UHUVWXGHQWHULSUDNVLVRSSO ULQJ)RUVNQLQJVGHOWDNHUQHKDGGHDQVYDUIRU
WULQQHWVRPEHVWRDYLRYHUNDQWDYHOHYHUIUDnUVRPYDULQQGHOWLWUHEDVLVJUXSSHUPHG
KYHUVLQNRQWDNWO UHU.RQWDNWO UHUJUXSSHQVDPDUEHLGHWRPSODQOHJJLQJJMHQQRPI¡ULQJRJ
HYDOXHULQJDYXQGHUYLVQLQJVDPWJHQHUHOORSSI¡OJLQJDYHOHYHU8QGHUYLVQLQJVURPPHQHYDU
WLGOLJHUH LQQGHOW L WUDGLVMRQHOOHNODVVHURPPHQVHQHUHEOLWWnSQHWRSS WLODUHDOODQGVVNDSPHG
 
.RQWDNWO UHU HU GHQ Q\H EHQHYQHOVHQ Sn GHW VRP WLGOLJHUH EOH EHVNUHYHW VRP NODVVHVW\UHU RJ HU HQ O UHU L
QRUVNJUXQQVNROHHOOHUYLGHUHJnHQGHVNROHVRPKDUVRPWLOOHJJVRSSJDYHnY UHHWELQGHOHGGPHOORPVNROHQRJ
HOHYHQVIRUHVDWWH/RYKMHPPHOHQRPNRQWDNWO UHUILQQHVLRSSO ULQJVORYHQ.'


WUHVNMHUPHGHO\WWHNURNHU,WLOOHJJYDURJVnHW6PDUWERDUGSODVVHUWPLGWLDUHDOODQGVNDSHW
'HWWHEOHEUXNWQnU LQIRUPDVMRQHOOHUJMHQQRPJDQJHUDYNXQQVNDSVVWRIIVNXOOHJLV LSOHQXP
)RUVNQLQJVGHOWDNHUQH KDGGH DQVYDUHW IRU HOHYHQH L VNROHWLGHQ PDQGDJIUHGDJ IUD 
WLPHUSUXNHI¡UEDUQDGURKMHPHOOHUSn6)2,WLOOHJJPnWWHGHIRUGHOH
LQVSHNVMRQHUIRUWULQQHWPHOORPVHJ
%HVNULYHOVHDYSUDNVLVO UHUHQ      
3UDNVLVO UHUHQHUHQNYLQQHSnnUVRPYDUNRQWDNWO UHUIRUHQDYGHWUHEDVLVJUXSSHQHSn
WULQQHW+XQ KDU  nUV HUIDULQJ VRP O UHU KDU WDWW YHLOHGQLQJVSHGDJRJLNN YHG GHQ VDPPH
DOOPHQQO UHUK¡JVNROHQ VRP O UHUVWXGHQWHQH WLOK¡UWH RJ SUDNWLVHUW VRP SUDNVLVO UHU L  nU
6DPPHQ PHG GH WR DQGUH NRQWDNWO UHUQH Sn WULQQHW KDGGH KXQ DQVYDU IRU XQGHUYLVQLQJ L
IDJHQHPDWHPDWLNNQRUVN5/(HQJHOVNPXVLNNNURSSV¡YLQJRJNXQVWRJKnQGYHUN6RP
SUDNVLVO UHU YHLOHGHW KXQ GH ILUH IRUVNQLQJVGHOWDNHUQHV SODQOHJJLQJ JMHQQRPI¡ULQJ RJ
HYDOXHULQJDYXQGHUYLVQLQJJMRUGH VNLNNHWKHWVYXUGHULQJRJXWDUEHLGHWYXUGHULQJVUDSSRUW L
O\VDYSUDNVLVRSSO ULQJHQVPnO6WXGHQWHQHVVNULIWOLJHSODQIRUHQXQGHUYLVQLQJV¡NWEOHEUXNW
VRPJUXQQODJIRUYHLOHGQLQJRJUHIOHNVMRQEnGHI¡URJHWWHUJMHQQRPI¡ULQJHQ 
 3UDNVLVO UHUHQYDUJMHQQRPJnHQGHSRVLWLYWLOPLWWSURVMHNWRJEHKMHOSHOLJPHGSUDNWLVN
WLOUHWWHOHJJLQJ RJ GHOWDNHOVH +XQ EOLU DY IRUVNQLQJVGHOWDNHUQH L HWWHUNDQW DY SUDNVLV
RSSO ULQJVSHULRGHQH EHVNUHYHW VRP HWWHUUHWWHOLJ RPVRUJVIXOO IDJOLJ RSSGDWHUW RJ JHQHUHOW
EODQWGHEHVWHSUDNVLVO UHUQHGHKDUKDWWHWWHUVRPGHRSSOHYGHDWKXQNREOHWWHRULRJSUDNVLV
SnHQPHQLQJVIXOOPnWH,HQWHOHIRQVDPWDOHJLUKXQVHOYXWWU\NNIRUDWKXQRSSOHYGH
IRUVNQLQJVGHOWDNHUQHVRPVSHVLHOWHQJDVMHUWHSRVLWLYHG\NWLJHRJVRP©IHUGLJHªO UHUHPHG
JRGHKROGQLQJHUWLO\UNHW         
%HVNULYHOVHDYIRUVNQLQJVGHOWDNHUQH
$OOH IRUVNQLQJVGHOWDNHUQH L GHQQH VWXGLHQ EOH YXUGHUW VRP VNLNNHW IRU O UHU\UNHW RJ ILNN
NDUDNWHUHQ EHVWnWW HWWHU HQGW SUDNVLVRSSO ULQJcUVDNHQ WLO DW WUHGMHNODVVHVWXGHQWHU EOH YDOJW
YDUDWGHKDGGHHUIDULQJIUDWLGOLJHUHSUDNVLVRSSO ULQJVSHULRGHURJVOLNHWEUHGHUHJUXQQODJn
EDVHUH VLQH UHIOHNVMRQHU Sn , WLOOHJJ DQWRN MHJ DW GH YLOOH KD GDQQHW VHJ HQ RSSIDWQLQJ DY
 
 /\WWHNURNHQH YDU SODVVHUW L \WWHUNDQWHQH DY DUHDOODQGVVNDSHW RJ EHVWR DY EHQNHU PHG SODVV WLO RPWUHQW 
HOHYHUVDPOHWUXQGWHQWDYOHO UHUQHEUXNWHIRUnJLLQIRUPDVMRQRJXQGHUYLVHIRUHOHYHQH
(Q60$57%RDUGHUHQLQWHUDNWLYWDYOHVRPHUVWDWWHUNULWWWDYOHQZKLWHERDUGOHUUHWRJRYHUKHDG/ UHUHRJ
SHGDJRJHURYHUKHOHYHUGHQEHQ\WWHU60$57%RDUGRJDQGUH60$57%RDUGHU LGDJ LQVWDOOHUW LRYHU
QRUVNHNODVVHURPSURNWREHUKWWSVVPDUWVNROHQRSRVWVLQJOH
6NLNNHWKHWVYXUGHULQJHQHUHQO¡SHQGHKHOKHWVYXUGHULQJDYO UHUVWXGHQWHQHVIDJOLJHSHGDJRJLVNHRJSHUVRQOLJH
IRUXWVHWQLQJHU IRUnNXQQHIXQJHUHVRPO UHU(QVWXGHQWVRPXWJM¡UHQIDUH IRUEDUQVOLY I\VLVNHRJSV\NLVNH
KHOVHUHWWLJKHWHURJVLNNHUKHWHULNNHVNLNNHWIRU\UNHW.'6NLNNHWKHWVYXUGHULQJHUNRPPHULWLOOHJJWLO
YXUGHULQJHQ L IDJHWRJ LSUDNVLVRSSO ULQJHQRJ O UHUXWGDQQLQJVLQVWLWXVMRQHQHHUSnODJWnJMHQQRPI¡UHHQ VOLN
YXUGHULQJI¡UGHXWVWHGHUYLWQHPnOVRPVHUWLILVHUHUO UHUVWXGHQWHUIRUDUEHLGLEDUQHKDJHHOOHUVNROH


KYRUGDQ GH VHOY HU VRP O UHUH KYLONH O UHUH GH ¡QVNHU n EOL RJ KYD GH EDVHUHU GLVVH
RSSIDWQLQJHQHSn)RUnEHYDUHGHUHVDQRQ\PLWHWHUGHILUHIRUVNQLQJVGHOWDNHUQHWUHNYLQQHU
RJHQPDQQJLWWILNWLYHQDYQ
$QQH
$QQHEOHLQWHUYMXHWSnO UHUK¡JVNROHQI¡UVWHJDQJRJVLVWHJDQJSnSUDNVLVVNROHQ
'DVWXGLHQEOHJMHQQRPI¡UWYDUKXQnURJKDGGHWREDUQSnRJnUcUVDNHQ
WLODWKXQEHJ\QWHSnO UHUXWGDQQLQJHQHWWHUPDQJHnUVDUEHLGVVRPKHOVHVHNUHW UYDUHW¡QVNH
RP VW¡UUH XWIRUGULQJHU RJ SHUVRQOLJ XWYLNOLQJ , WLOOHJJ QHYQHU KXQ DW DUEHLGVNROOHJDHU
RSSPXQWUHWKHQQHWLOnV¡NHVHJWLO O UHU\UNHWSnEDNJUXQQDYGHWGHEHVNUHYVRPHQV UOLJ
SHUVRQOLJHJQHWKHW+HQQHVWLGOLJHUHHUIDULQJHUVRPO UHUVWDPPHUIUDIOHUHHQJDVMHPHQWVRP
O UHUYLNDU L O¡SHW DY XWGDQQLQJHQ L WLOOHJJ WLO SUDNVLVRSSO ULQJVSHULRGHU Sn  WULQQ L VLWW
I¡UVWHVWXGLHnURJWULQQLVLWWDQGUHVWXGLHnU     
 $QQH IRUG\SHW VHJ L QRUVN  VWS RJ PXVLNN  VWS L VLWW WUHGMH VWXGLHnU YHG
DOOPHQQO UHUK¡JVNROHQ , UROOHQ VRP O UHU InU KXQ SRVLWLYH WLOEDNHPHOGLQJHU IUD VLQH
PHGVWXGHQWHURJSUDNVLVO UHUHQ6SHVLHOW WUHNNHVKHQQHVHQJDVMHPHQWHQWXVLDVPHHYQHWLOn
OHGHHOHYHQHRJOHJJHWLOUHWWHIRUHWJRGWO ULQJVPLOM¡RIWHIUHP+XQEHVNULYHUVHJVHOYVRP
SOLNWRSSI\OOHQGHRJDPELVL¡VRJLVLQUHIOHNVMRQVORJJI¡USUDNVLVHUKXQRSSWDWWDYnInVW¡UUH
NXQQVNDS RP WLOSDVVHW RSSO ULQJ XWYLNOH HYQH WLO n JM¡UH VHJ NMHQW PHG HOHYHQHV
O UHIRUXWVHWQLQJHUVDPWnRYHUODWHDQVYDUWLOPHGVWXGHQWHU8QGHULQWHUYMXHQHRSSOHYHUMHJDW
KXQ HU LP¡WHNRPPHQGH UHIOHNWHUW RJ JLU P\H DY VHJ VHOY +XQ HU RJVn GHQ DY
IRUVNQLQJVGHOWDNHUQHVRPVNULYHUIOHVWUHIOHNVMRQVORJJHULO¡SHWDYSUDNVLVHQ 
 1n IHUGLJVWLOOHU $QQH HQPDVWHURSSJDYH L QRUVN VDPWLGLJ VRP KXQ DUEHLGHU L 
VWLOOLQJ Sn YRNVHQRSSO ULQJ IRU WUDXPDWLVHUWH IO\NWQLQJHU (WWHU HQGWH VWXGLHU KnSHU KXQ n
MREEHLYLGHUHJnHQGHVNROHI¡UKXQHYHQWXHOWVWXGHUHUYLGHUHSn3K'QLYn,HWWLOEDNHEOLNNSn
SUDNVLVIRUWHOOHUKXQLWHOHIRQVDPWDOHDWGHQQHSHULRGHQRSSOHYHVVRPGHQEHVWHDY
DOOH SUDNVLVSHULRGHU HWWHUVRP JUXSSHQ IXQJHUWH JRGW RJ SUDNVLVO UHUHQ JD KHQQH WLG WLO n
UHIOHNWHUHRYHUKYRUIRU KXQWRNGHYDOJHQHKXQJMRUGH$QQHRSSOHYHURJVnDWSUDNVLVO UHUHQ
YDUPHU RSSWDWW DY IDJOLJH RJ GLGDNWLVNH SUREOHPVWLOOLQJHU HQQ DQGUH SUDNVLVO UHUH KXQ YDU
EOLWWYHLOHGHWDYWLGOLJHUH
%HWK
%HWKEOHLQWHUYMXHWSnO UHUK¡JVNROHQI¡UVWHJDQJRJVLVWHJDQJSnSUDNVLVVNROHQ
'DVWXGLHQEOHJMHQQRPI¡UWYDUKXQnURJKDGGHLQJHQEDUQ+RYHGnUVDNHQWLODW
%HWKYDOJWHnEHJ\QQHSn O UHUVNROHQYDUDWKXQEOH LQVSLUHUWDYGH O UHUQHKXQVHOYKDGGH


KDWW VSHVLHOW Sn XQJGRPVVNROHQ RJ YLGHUHJnHQGH VNROH +XQ IRUWHOOHU OLNHYHO L VWDUWHQ DY
SUDNVLVRSSO ULQJHQ DW KXQ LNNH HU VLNNHU Sn RP KXQ IDNWLVN YLO EOL O UHU , VLQH WLGOLJHUH
SUDNVLVRSSO ULQJVSHULRGHUKDUKXQHUIDULQJIUD WULQQLVLWWI¡UVWHVWXGLHnURJ WULQQLVLWW
DQGUHVWXGLHnU         
 %HWK IRUG\SHW VHJ L QRUVN  RJ PXVLNN  VWS L VLWW WUHGMH VWXGLHnU YHG
DOOPHQQO UHUK¡JVNROHQ $Y VLQH PHGVWXGHQWHU RJ SUDNVLVO UHUHQ InU KXQ K¡UH DW KXQ HU
EHKDJHOLJnVDPDUEHLGHPHGRJDWKXQKDUHQDYVODSSHWRJQDWXUOLJRPJDQJPHGHOHYHQH+XQ
KDU LPLGOHUWLG InWW EHVNMHG RP n MREEH HQGD PHU PHG NODVVHOHGHOVH QRH KXQ L VLQH
IRUYHQWQLQJHU WLO SUDNVLV RJVn XWWU\NNHU ¡QVNH RP n YLGHUHXWYLNOH , WLOOHJJ ¡QVNHU KXQ n
IRUEHGUH VLQ IRUVWnHOVH DY VDPPHQKHQJHQ PHOORP WHRUL RJ SUDNVLV +XQ KnSHU YLGHUH DW
SRVLWLYHHUIDULQJHUYLOInKHQQHWLOnEOLPRWLYHUWIRUnIRUWVHWWHnMREEHPRWnEOLO UHU%HWK
YDU VPLOHQGH RJ SRVLWLY L NRQWDNWHQ PHGPHJ RJ GH DQGUH VWXGHQWHQH Sn JUXSSDPHQHU L
DYVOXWQLQJVLQWHUYMXHW DW KXQ YDU GHQ VRPKDU XWYLNOHW VHJPHVW L O¡SHW DY SUDNVLVSHULRGHQH
VSHVLHOWIUHPKHYHVKHQQHVHYQHWLOnIRUPLGOHIDJWLOHOHYHQH   
 1nHU%HWKLIHUGPHGnDYVOXWWHVLQIRUG\SQLQJLVSHVLDOSHGDJRJLNNYHGK¡JVNROHQRJ
V¡NHUO UHUMREEHUIUDK¡VWHQ1nUKXQVHUWLOEDNHSnSUDNVLVRSSO ULQJHQLWHOHIRQVDPWDOH
IRUWHOOHUKXQDWSHULRGHQGHQQHVWXGLHQE\JJHUSnYDUHQDYGHEHVWHEnGHSnJUXQQDY
SUDNVLVJUXSSHQRJSUDNVLVO UHUHQ*UXSSHQYDUJRGVHOYRPPHGVWXGHQWHQHYDUHQGHOHOGUH
HQQ KHQQH RSSOHYGH KXQ DW KXQ EOH UHVSHNWHUW RJ JRGW LYDUHWDWW %HWK WUHNNHU VSHVLHOW IUHP
SUDNVLVO UHUHQRJKYRUGDQKXQ ORWSUDNVLVJUXSSHQInSU¡YHVHJIUHPVDPWLGLJVRPKXQYDU
nSHQIRULQQVSLOOIUDVWXGHQWHQH
&KHU
&KHUEOHLQWHUYMXHWSnO UHUK¡JVNROHQI¡UVWHJDQJRJVLVWHJDQJSnSUDNVLVVNROHQ
'DVWXGLHQEOHJMHQQRPI¡UWYDUKXQnURJKDGGHWREDUQSnRJnUcUVDNHQWLO
DWKXQYDOJWHnEOLO UHUIRUNODUHUKXQPHGDWKXQQRNHUEOLWWSnYLUNHWDYVLQPRUVRPRJVnHU
O UHU , WLOOHJJ KDU KXQ JRGH PLQQHU IUD WLGHQ VRP HOHY VSHVLHOW Sn EDUQHVNROHQ PHG
LQVSLUHUHQGHO UHUH&KHUKDUWLGOLJHUHHUIDULQJPHGHOHYHULWULQQLVLWWI¡UVWHVWXGLHnURJ
WULQQLVLWWDQGUHVWXGLHnU        
 &KHU WRN IRUG\SQLQJ L QRUVN  VWS QDWXUIDJ  VWS RJNXQVW RJKnQGYHUN 
VWS L VLWW WUHGMH VWXGLHnU YHG DOOPHQQO UHUK¡JVNROHQ $Y VLQH PHGVWXGHQWHU RJ
SUDNVLVO UHUHQEOLUKXQRSSIDWWHWVRPHQPLOGO UHURJOLWWIRUVLNWLJLNRQWDNWHQPHGHOHYHQH
VDPWLGLJVRPKXQHUJRGWIRUEHUHGWRJVHUL¡VLIRUKROGWLOXQGHUYLVQLQJ6HOYEHVNULYHUKXQVHJ
VRP VHOYNULWLVN RJ OHJJHU YHNW Sn DW KXQ ¡QVNHU n IRUEHGUH VLQ HYQH WLO NODVVHOHGHOVH RJ


NRPPHPHUIUDPVRPHQW\GHOLJP\QGLJYRNVHQSHUVRQRYHUIRUHOHYHQH,WLOOHJJ¡QVNHUKXQ
RJVn n EOL EHGUH WLO n VH GHQ HQNHOWH HOHYV EHKRY RJ KYRU GH EHILQQHU VHJ L O ULQJHQ ,
NRQWDNWHQ PHGPHJ YDU &KHU VRP KXQ VHOY EHVNULYHU PLOG RJ OLWW IRUVLNWLJ PHQ I¡UVW RJ
IUHPVWK\JJHOLJnVDPWDOHPHG       
 , WLOOHJJ WLO n V¡NH MREE VRP O UHU IUD K¡VWHQ  HU KXQ Qn L IHUGPHG n DYVOXWWH
VWXGLHU L OLWWHUDWXUYLWHQVNDS , WHOHIRQVDPWDOH IRUWHOOHUKXQ L OLNKHWPHG$QQHDWKXQ
YXUGHUHU KXQ SUDNVLVSHULRGHQ GHQQH VWXGLHQ HU KHQWHW IUD VRP GHQ EHVWH L O¡SHW DY VLQ
O UHUXWGDQQLQJ'HWWHEHJUXQQHUKXQPHGDW JUXSSHQYDUYLOOLJ WLO nGLVNXWHUHGHWGHKDGGH
RSSOHYGVDPWLGLJVRPGHWRJVnYDUNOLPDIRUnJLKYHUDQGUHNRQVWUXNWLYH WLOEDNHPHOGLQJHU
$OOHSnJUXSSHQYDULQQVWLOWSnnO UHRJLNNHEDUHJMHQQRPI¡UHLSUDNVLVRSSO ULQJHQ&KHU
EHVNULYHU YLGHUH DW KXQ RSSOHYGH SUDNVLVO UHUHQ VRPPHJHW G\NWLJ RJ GHQ HQHVWH VRP KDU
HYQHW n WUHNNH IUHP WHRUL L VLQ YHLOHGQLQJ IUHPIRU n XWHOXNNHQGH IRUDQNUH GHQ L SHUVRQOLJH
HUIDULQJHU
'DYH
'DYH EOH LQWHUYMXHW Sn O UHUK¡JVNROHQ I¡UVWH JDQJ  RJ VLVWH JDQJ Sn
O UHUK¡JVNROHQ'DVWXGLHQEOHJMHQQRPI¡UWYDUKDQnURJKDGGHHWEDUQSnnU
cUVDNHQWLODW'DYHYDOJWHnEOL O UHU OLJJHU LKDQV¡QVNHRPnKDHW\UNHGHUKDQNDQY UH
VDPPHQ PHG EDUQ RJ XQJH +DQ KDU WLGOLJHUH HUIDULQJ PHG DUEHLG L  WULQQ L VLWW I¡UVWH
VWXGLHnURJWULQQLVLWWDQGUHVWXGLHnU      
 'DYHWRNIRUG\SQLQJLIDJHQHQRUVNVWSRJPXVLNNVWSLVLWWWUHGMHVWXGLHnU
YHGDOOPHQQO UHUK¡JVNROHQ,VLQHIRUYHQWQLQJHUWLOSUDNVLVYDUKDQI¡UVWRJIUHPVWRSSWDWWDY
nEOLHQW\GHOLJHUHNODVVHOHGHURJKnSHUVDPWLGLJDWSUDNVLVNDQO UHKDQQRHRPKYRUGDQPDQ
NDQVHQ\WWHYHUGLHQDYWHRULHQLSUDNVLV9LGHUHHUKDQRSSWDWWDYDWSUDNVLVRSSO ULQJHQSUHJHV
DY HW VW¡WWHQGHPLOM¡ GHU DOOH VDPDUEHLGHU RJ YLVHU HQJDVMHPHQW $Y VLQHPHGVWXGHQWHU RJ
SUDNVLVO UHUHQInU'DYHSRVLWLYHWLOEDNHPHOGLQJHUSnVLQHHJHQVNDSHUVRPO UHUVSHVLHOWKDQV
UROLJH DWIHUG RYHUIRU HOHYHQH RJ SURIHVMRQHOOH NODVVHOHGHOVH , NRQWDNWHQPHGPHJ HU'DYH
UHIOHNWHUWRJYHQQOLJ IUHPVWnUVRPVHUL¡VRJPRWLYHUW IRUSHUVRQOLJXWYLNOLQJRJHUVDPPHQ
PHG$QQHGHQVRPVYDUHUPHVWXWI\OOHQGHLLQWHUYMXHURJVNULYHUIOHVWUHIOHNVMRQVORJJHU
 1nHU'DYH L IHUGPHGn WDPDVWHUJUDG LVSHVLDOSHGDJRJLNNRJKnSHUnY UHIHUGLJ L
O¡SHW DY K¡VWHQ 1nU KDQ VHU WLOEDNH Sn SUDNVLVRSSO ULQJHQ L WHOHIRQVDPWDOH 
IRUWHOOHUKDQLOLNKHWPHGGHDQGUHIRUVNQLQJVGHOWDNHUQHDWSHULRGHQGHQQHVWXGLHQE\JJHUSn
YDUEODQWGHEHVWHLO¡SHWDYKDQVWLGVRPDOOPHQQO UHUVWXGHQW'HWWHPHQHUKDQNRPVRPHQ


NRQVHNYHQV DY SUDNVLVO UHUHQV JRGH RSSI¡OJLQJ RJPXOLJKHWHQH GH VRP VWXGHQWHU ILNN WLO n
SU¡YHXWVLQHLGHHU
'$7$,116$0/,1*
, GDWDLQQVDPOLQJHQ EOH GHW EHQ\WWHW IOHUH PHWRGHU 9DULDVMRQHQ DY PHWRGHU LQQHEDU DW
SUREOHPVWLOOLQJHQ EOH XQGHUV¡NW IUD XOLNH SHUVSHNWLYHU IRU VOLN n JL HW PDQJIROGLJ ELOGH DY
O UHUVWXGHQWHQHVYHUEDOLVHUWHUHIOHNVMRQHULSUDNVLVRSSO ULQJHQVHILJXUV
+DOYVWUXNWXUHUWHLQWHUYMXVDPWDOHU
6WXGLHQVIRUDQNULQJLGHWNRQVWUXNWLYLVWLVNHSDUDGLJPHWJDHQNODUUHWQLQJIRUKYLONHPHWRGHU
MHJ NXQQH EUXNH IRU n RSSQn n RSSQn LQQVLNW L DOOPHQQO UHUVWXGHQWHUV UHIOHNVMRQHU VH 
)RUIRUVWnHOVHQV IRUDQNULQJHU V  $Y GHQQH JUXQQ JMHQQRPI¡UWH MHJ LQWHUYMXVDPWDOHU
PHG O UHUVWXGHQWHQH I¡U RJ HWWHU SUDNVLVRSSO ULQJHQ , WUnG PHG NRQVWUXNWLYLVPHQV
HSLVWHPRORJL IRUVWnU .YDOH HW DO  LQWHUYMXVDPWDOHU PHOORP WR SHUVRQHU VRP HQ
PHQLQJVXWYLNOLQJRPHW WHPDVRPEHJJHKDUIHOOHVLQWHUHVVHDY'HUPHGInUPDQHWVXEMHNW
VXEMHNWIRUKROG PHOORP IRUVNHUHQ RJ IRUVNQLQJVGHOWDNHUHQ .XQQVNDSHQ HU QRH VRP
NRQVWUXHUHV L P¡WHW PHOORP IRUVNHUHQ RJ GHOWDNHUQH L VWXGLHQ 'HWWH HU nUVDNHQ WLO DW MHJ
JMHQQRPJnHQGH L GHQQH DYKDQGOLQJHQ EUXNHU EHWHJQHOVHQH IRUVNQLQJVGHOWDNHU RJ
LQWHUYMXVDPWDOHIUHPIRUKHQKROGVYLVLQIRUPDQWRJLQWHUYMX   
 ,QWHUYMXHQHYDUKDOYVWUXNWXUHUWH RJ VOLNH LQWHUYMXHU HU L I¡OJH.YDOH HW DO  HQ
KHQVLNWVPHVVLJ PHWRGH IRU n XQGHUV¡NH IRUVNQLQJVGHOWDNHUQHV OLYVYHUGHQ ©'HW HU
VHPLVWUXNWXUHUW ± GHW HU YHUNHQ HQ nSHQ VDPWDOH HOOHU HQ OXNNHW VS¡UUHVNMHPDVDPWDOH 'HW
XWI¡UHVLRYHUHQVVWHPPHOVHPHGHQLQWHUYMXJXLGHVRPVLUNOHULQQEHVWHPWHWHPDHURJVRPNDQ
LQQHKROGH IRUVODJ WLO VS¡UVPnOª V +DOYVWUXNWXUHUWH LQWHUYMXVDPWDOHU YDU GHUIRU VSHVLHOW
JRGWHJQHWIRUPLWWSURVMHNWVRPV¡NWHLQQVLNWLIRUVNQLQJVGHOWDNHUQHVYHUEDOLVHUWHUHIOHNVMRQHU
LSUDNVLVRSSO ULQJHQ'HWWHVW¡WWHVRJVnDY+HUPDQVHQ/¡ZRJ3HWHUVHQ
'HW HU YHG DW O\WWH Q UY UHQGH RJ VS¡UJH XQGHUV¡JHQGH WLO HQ SHUVRQ VRP IRUW OOHU DW
YHGNRPPHQGHInUPXOLJKHGIRUDWInUXPPHWRJVHQHUHDWNXQQHGLVWDQFHUHVLJIUDVLQKLVWRULH'HW
NDQJLYHDQOHGQLQJ WLOJHQIRUWRONQLQJDYGHWVNHWHDIY UGLHURJI¡OHOVHUPYKHQEOLNNSnHQQ\
V\QVYLQNHOSnKLVWRULHQHOOHUHOHPHQWHUDIKLVWRULHQV 



)LJXU%HVNULYHOVHDYGDWDLQQVDPOLQJRJWLGVSXQNW
)¡UVWHSHULRGH
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,QWHUYMXVDPWDOHQHJMRUGHGHWPXOLJnY UHIOHNVLEHORJVWLOOHXWG\SHQGHRSSI¡OJLQJVVS¡UVPnO
YHGEHKRY'HWWHYDUVSHVLHOWYLNWLJLGHQQHVWXGLHQGDWLGOLJHUHIRUVNQLQJKDUYLVWDWHQVWRU
GHODYO UHUVWXGHQWHUVNXQQVNDSVXWYLNOLQJHUWDXVRJGHUPHGIRUHJnUXWHQDWGHWHQNHUEHYLVVW
RYHUGHW(UDXW=KX6RPIRUVNHUYDUMHJPHGVNDSHUDYLQQKROGHW L LQWHUYMXHW
©.XQQVNDSHQ VRP VNDSHV RJ XWYLNOLQJHQ VRP VNMHU L SUDNVLV YRNVHU IUHP Sn JUXQQODJ DY
LQWHUDNVMRQHQPHOORPIRUVNHURJGHOWDNHUH L IRUVNQLQJVDUEHLGHWª 3RVWKROP0HG
KHQV\Q WLO GHWWH V¡NWH MHJ DOOWLG n Y UH RSSPHUNVRP Sn GHQQH IHOOHV NRQVWUXNVMRQHQ DY
PHQLQJ L LQWHUYMXVDPWDOHQH (Q VHQWUDO RSSJDYH IRU PHJ VRP IRUVNHU YDU GHUIRU n VWLOOH
VS¡UVPnOSnHQPnWHVRPJMRUGHDWIRUVNQLQJVGHOWDNHUQHILNNXWWU\NWVnPDQJHRUGVRPPXOLJ
, P¡WH PHG IRUVNQLQJVGHOWDNHUQH IRUWDOWH MHJ I¡UVW OLWW RP PLQ EDNJUXQQ Vn NRUW RP
SURVMHNWHWV WHPD RJ EDNJUXQQ RJ WDXVKHWVSOLNW VDPWLGLJ VRP MHJ nSQHW IRU DYNODUHQGH
VS¡UVPnO          
 -HJODYHNWSnLQWHUYMXVDPWDOHQVXWIRUVNHQGHIRUPRJDWGHWYDUIRUVNQLQJVGHOWDNHUQHV
SHUVSHNWLYHUMHJ¡QVNHWnXQGHUV¡NHRJIRUWRONH3nEDNJUXQQDYGHWWHEOHGHEHGWRPnVLIUD
RP GH RSSOHYGH DW GH EOH VW\UW L EHVWHPWH UHWQLQJHU XQGHU LQWHUYMXHW 9HG n EUXNH nSQH
VS¡UVPnORJRSSI¡OJLQJVVS¡UVPnOE\JGHMHJSnGHQWRONQLQJVRPO UHUVWXGHQWHQHVHOYJDDY
VS¡UVPnOHW'DOHQ7KDJDDUG8QGHULQWHUYMXVDPWDOHQHVLJQDOLVHUWHMHJPHGRUG
RJKROGQLQJHQLQWHUHVVHIRUnIRUVWnGHQHQNHOWHVVLWXDVMRQHWWHUVRPHQWLOOLWVIXOODWPRVI UHHU
HQ IRUXWVHWQLQJ IRUDW IRUVNQLQJVGHOWDNHUQHGHOHUDY VHJVHOY 5RJHUV'HWWHJLU VWRUH
PXOLJKHWHUPHQ LQQHE UHURJVnHWVWRUWDQVYDU .YDOHHWDO3RVWKROP8QGHU
VDPWDOHQ V¡NWH MHJ n XWYLVH HQ Q¡\WUDO HPSDWLVN VWLO ± MHJ YLVWH LNNH W\GHOLJ VW¡WWH HOOHU
PRWVWDQGGDGHWWHNXQQH OHJJH IRUVWHUNHI¡ULQJHU IRU IRUVNQLQJVGHOWDNHUQH&KDUPD]
&UHVZHOO0HGDQGUHRUG¡QVNHWMHJnY UHPHVWPXOLJXSDUWLVNRJQHGWRQHWXWHQnEOL
GLVWDQVHUWHOOHUIUDPVWnVRPNDOGRJOLNHJ\OGLJ(WWHUKYHUVDPWDOHEOHGHWXQGHUV¡NWKYRUGDQ
GHQHQNHOWHRSSOHYGHnGHOHVLQHHUIDULQJHURJRPGH¡QVNHWnRPIRUPXOHUHHOOHUOHJJHWLOQRH
LVLQHEHVNULYHOVHU
*XLGHIRULQWHUYMXVDPWDOHU       
-HJXWIRUPHW LQWHUYMXJXLGHU WLO EnGHRSSVWDUWV RJDYVOXWQLQJVVDPWDOHQH VRPJD HQRYHUVLNW
RYHU HPQHU GHW YDU ¡QVNHOLJ DW IRUVNQLQJVGHOWDNHUQH UHIOHNWHUWH RYHU VH YHGOHJJ  RJ 
6WUDWHJLHQYDUnSUHVHQWHUHVS¡UVPnOHQHSnHQPnWHVRPJMRUGHDW IRUVNQLQJVGHOWDNHUQHVHOY
ILNNO\VW WLOnIRUWHOOHXWHQDWGHWEOHJLWWIRUVWRUHI¡ULQJHUHOOHUSUHVVGDGHWWHJLUEHJUHQVHW
LQIRUPDVMRQ'DOHQ.YDOHHWDO    
 *XLGHQLRSSVWDUWVVDPWDOHQNRQVHQWUHUWHVHJRPVWXGHQWHQHVEDNJUXQQHUIDULQJHUIUD


WLGOLJHUH SUDNVLVVLWXDVMRQHU RJ IRUYHQWQLQJHU WLO GHQ IRUHVWnHQGH SUDNVLVRSSO ULQJHQ ,
DYVOXWQLQJVVDPWDOHQ KDGGH MHJ WLOEUDNW ILUH XNHU VDPPHQPHG VWXGHQWHQH RJ REVHUYHUW GHP
EnGH L XQGHUYLVQLQJ VH  )HOWREVHUYDVMRQHU V  RJ YHLOHGQLQJ VH  9LGHR
REVHUYDVMRQ V  VDPWLGLJ VRP MHJ KDGGH OHVW GHUHV UHIOHNVMRQVORJJHU VH 
5HIOHNVMRQVORJJHU V  %DVHUW Sn GHWWH KDGGH MHJ GDQQHW PHJ HW LQQWU\NN DY KYD
VWXGHQWHQHYDURSSWDWWDYKYRUGDQGHIRUDQNUHWVLQHHUIDULQJHURJGHUHVRSSOHYHOVHDYO ULQJ
$YGHQQHJUXQQNXQQHMHJVSLVVHJXLGHQIRUGHQVLVWHVDPWDOHQRSSLPRWPLQHIRUWRONQLQJHU
VDPWLGLJVRPMHJEDGHPXWG\SHXWYDOJWHVLWDWHUIUDUHIOHNVMRQVORJJHQVHYHGOHJJ
 , EnGH RSSVWDUWV RJ DYVOXWQLQJVVDPWDOHQH JLNN MHJ EUHGW XW RJ VWLOWH GH VNLVVHUWH
RSSI¡OJLQJVVS¡UVPnOHQHNXQVRPHWVXSSOHPHQWGHUVRPVWXGHQWHQHLNNHSnHJHQKnQGEHU¡UWH
WHPDHW MHJ YLOOH YLWHPHU RP *XLGHQ JD GHUIRU HQ JURY VNLVVH DY KYLONH WHPD VRP VNXOOH
GHNNHVPHQYDU LNNHPHQW VRPHWGHWDOMHUW RSSVHWWPHGQ¡\DNWLJH VS¡UVPnOVIRUPXOHULQJHU
6RPIRUVNHUYDUMHJKHOHWLGHQLQQVWLOWSnDWGHWQHVWHVS¡UVPnOHWVRPEOHVWLOWVNXOOHNRPPH
VRPHQNRQVHNYHQVDYKYDIRUVNQLQJVGHOWDNHUHQVYDUWHSnGHWIRUULJH*XGLHQEOHLNNHJLWWWLO
IRUVNQLQJVGHOWDNHUQHGDGHWWHNXQQHYLUNHEHJUHQVHQGHLIRUKROGWLOGHWHPDHQHVRPVNXOOHWDV
RSS 'DOHQ  .YDOH HW DO  'HQ EOH KHOOHU LNNH IXOJW VODYLVN PHQ On L OHVEDU
DYVWDQGVOLNDWMHJIRUVLNUHWPHJRPDWDOOHWHPDEOHEHU¡UW
2SSWDNRJWUDQVNULEHULQJ
-HJ QRWHUWH PHJ VWLNNRUG DY WRONQLQJHU PHQV LQWHUYMXVDPWDOHQH EOH JMHQQRPI¡UW 'LVVH
VWLNNRUGHQHYDUHOHPHQWHUVRPVHQHUHEOHVMHNNHWXWPHGIRUVNQLQJVGHOWDNHUQHIRUnYHULILVHUH
PLQH WRONQLQJHU , WLOOHJJ ¡QVNHW MHJ n I¡UH RSS VXEMHNWLYH RSSIDWQLQJHU DY IRUVNQLQJV
GHOWDNHUQHVNURSSVVSUnNRJJHQHUHOOVWHPQLQJXQGHUVDPWDOHQH6DPWLGLJWRNMHJRJVnRSSWDN
DY LQWHUYMXVDPWDOHQHVRPVHQHUHEOH WUDQVNULEHUW IRUnNXQQHKD IXOOW IRNXVSn ©KHURJQnª
VLWXDVMRQHQ'HQ]LQ	/LQFROQ(ULFKVRQ9HGnIRNXVHUHKHOWRJKROGHQWSnKYD
IRUVNQLQJVGHOWDNHUQHVDEOHGHWOHWWHUHnWDKHQV\QWLOKYDGHIRUWDOWHHWWHUKYHUWLVDPWDOHQIRU
n¡NHPXOLJKHWHQHIRUDWGHUHVIRUVWnHOVHDYHWWHPDEOHWDWWKHQV\QWLOLHNVSORUHULQJHQDYGHW
QHVWH         
 7UDQVNULSVMRQHUDYLQWHUYMXVDPWDOHUHUNRQVWUXNVMRQHUDYNRPPXQLNDVMRQIUDPXQWOLJ
WLOVNULIWOLJIRUP'DOHQ.YDOHHWDO6HOYRPRSSWDNVEHWLQJHOVHQHHURSWLPDOH
NDQRSSWDNHQHDOGULEOLIXOOVWHQGLJHNRSLHUDYVDPWDOHQHVRPEOHJMHQQRPI¡UW.UXXVH
6HOYHWUDQVNULSVMRQHQNDQRJVnLQQHE UHSUREOHPHULIRUPDYDWGHWPXQWOLJHVSUnNHWKDUHWW
VHWW DY UHJOHUPHQVGHW VNULIWOLJH VSUnNHWKDU DQGUH .UXXVH.YDOH HW DO  -HJ
ILNNSURIHVMRQHOOKMHOS WLO n WUDQVNULEHUHPHQJLNNRYHU O\GRSSWDNHQHHWWHUDW MHJKDGGH InWW


WUDQVNULSVMRQHQHWLOEDNHIRUnNRQWUROOHUHLQQKROGHW)RUDQRQ\PLVHULQJVVN\OGEOHLQWHUYMXHQH
VNUHYHWXW SnERNPnO'H WUDQVNULEHUWH LQWHUYMXVDPWDOHQHEOHRJVnQRH UHWXVMHUW L IRUKROG WLO
VHWQLQJVRSSE\JJLQJHQ LGHQPXQWOLJHGLDORJHQ±VLWDWHQHHUPHGDQGUHRUGIRUWHWWHGH'LVVH
YDOJHQH NRP VRPHQ NRQVHNYHQV DY HQ YXUGHULQJ DY DW IRUVNQLQJVGHOWDNHUQHV GLDOHNW VDPW
GHUHVVHWQLQJVRSSE\JJLQJLNNHKDULQQYLUNQLQJSnLQWHUYMXVDPWDOHQVNRQWHNVWLIRUKROGWLOVYDU
Sn SUREOHPVWLOOLQJHQ L WLOOHJJ WLO DW GHWWH RJVn ELGUR WLO \WWHUOLJHUH DQRQ\PLVHULQJ , DOW
UHVXOWHUWH LQWHUYMXVDPWDOHQH L RPWUHQW  WLPHU PHG RSSWDN RJ  $ VLGHU PHG
WUDQVNULSVMRQHU
5HIOHNVMRQVORJJHU
(QDQQHQYLNWLJGDWDNLOGHYDU O UHUVWXGHQWHQHV UHIOHNVMRQVORJJHUVRPWRNXWJDQJVSXQNW LHQ
nSHQ PDO VH YHGOHJJ  , OLNKHW PHG DOOH DQGUH DOOPHQQO UHUVWXGHQWHU YDU IRUVNQLQJV
GHOWDNHUQH IRUSOLNWHW WLO n VNULYH ORJJYLD ,WCV/HDUQLQJ L WLONQ\WQLQJ WLO VLQSUDNVLVSHULRGH
'LVVH UHIOHNVMRQVORJJHQH JD PHJ PXOLJKHW WLO n WULDQJXOHUH GDWD VRP JD XWWU\NN IRU
DOOPHQQO UHUVWXGHQWHQHVUHIOHNVMRQHU
5HIOHNVMRQVORJJHUKDU LI¡OJH'\VWKH+HUW]EHUJRJ+RHO  WUH IXQNVMRQHU GH
WDU YDUH Sn LQQWU\NN REVHUYDVMRQHU VLWXDVMRQHU HSLVRGHU RJ WDQNHU VRP HU UHODWHUW WLO
SUDNVLVVLWXDVMRQHQGHHUJUXQQODJIRUUHIOHNVMRQRJGHHUKMHOSWLOVHOYYXUGHULQJ,VLQ3K'
DYKDQGOLQJYLVHU.OHPSWLOKYRUGDQVWXGHQWHQHLVLQHUHIOHNVMRQVORJJHUVNDSHUPHQLQJ
RJ
« L LQWHUDNVMRQ PHG DQGUH WRONHU RJ EHDUEHLGHU SUDNVLVHUIDULQJHQH VLQH L IRUKROG WLO VLQ
IRUIRUVWnHOVH6WXGHQWHQHXWWU\NNHU VLQH LGHHU WDQNHURJRSSIDWQLQJHU L VNULIWRJJM¡UVLQ VWHPPH
JMHOGHQGH *MHQQRP ORJJVNULYLQJD I¡UHU VWXGHQWHQ HQ GLDORJ PHG VHJ VHOY 8DYKHQJLJ DY RP
ORJJHQ JM¡UHV WLOJMHQJHOLJ IRU DQGUH HOOHU LNNH HU GHQ GHO DY HQ O¡SHQGH GLDORJ RJ HW
SUDNVLVIHOOHVVNDSSUDNVLVJUXSSDHOHYHQHRJSUDNVLVO UHUV
5HIOHNVMRQVORJHQHJDPHJLQQVLNW LKYRUGDQWLGOLJHUHHUIDULQJHURJIRUVWnHOVHEDVHUWSnEODQW
DQQHW XQGHUYLVQLQJ Sn O UHUK¡JVNROHQ EOH UHODWHUW WLO XWIRUGULQJHU RJPHVWULQJVRSSOHYHOVHU L
SUDNVLV5HIOHNVMRQHQH L ORJJHQH YDU GHUIRU EHW\GQLQJVIXOO LQIRUPDVMRQHQ L IRUKROG WLOPLQH
IRUVNQLQJVVS¡UVPnO(WWHUVRPGHKDUDQOHGQLQJWLOnNRQWUROOHUHVLQHYHUEDOLVHUWHUHIOHNVMRQHUL
 
,WCV/HDUQLQJHUHQQHWWEDVHUWO ULQJVSODWWIRUPVRPIXQJHUHUVRPHWNODVVHURPSnLQWHUQHWWRJEUXNHVDYEnGH
JUXQQVNROHU YLGHUHJnHQGH VNROHU K¡JVNROHU RJXQLYHUVLWHWHU VHKWWSZZZLWVOHDUQLQJQRRPRVV1HWWYHUNHW
NUHYHU SnORJJLQJ RJ HU OXNNHW IRU DQGUH HQQ EUXNHUH , GHQQH VWXGLHQ ILNN DOOH DOOH SUDNVLVJUXSSHQH YHG GHQ
DNWXHOOHDOOPHQQO UHUK¡JVNROHQWLOGHOWHWHJHWSURVMHNWURPSn,WCV/HDUQLQJ'HWWHSURVMHNWURPPHWEOHRSSUHWWHW
V UVNLOWIRUGHQHQNHOWHSURVMHNWJUXSSDRJEUXNWWLOIDJOLJVDPDUEHLGRJVRPNRPPXQLNDVMRQVNDQDO*UXSSHQSn
ILUH O UHUVWXGHQWHU SUDNVLVO UHUHQ IDJO UHUHQ VRP IXOJWH RSS VWXGHQWHQH L SUDNVLV RJ DQGUH IDJO UHUH VRP
XQGHUYLVWHVWXGHQWHQHSnO UHUK¡JVNROHQVDPWMHJVRPIRUVNHUKDGGHWLOJDQJWLOGHWWHSURVMHNWURPPHW


ORJJVNULYLQJHQLVW¡UUHJUDGHQQGHNDQLYHLOHGQLQJHQ'\VWKHHWDO.OHPSEJD
GLVVH GDWDHQH ULN LQQVLNW 1nU IRUVNQLQJVGHOWDNHUQH VNUHY QHG VLQH UHIOHNVMRQHU YLD ,WCV
OHDUQLQJKMHPPHHOOHUSnSUDNVLVVNROHQKDGGHGHKDWWWLGWLOnIRUG¡\HVLQHLQQWU\NNVDPWLGLJ
VRPGHKDUPHGLHUHQGHDUWHIDNWHUWLOJMHQJHOLJHLIRUPDYIHNVOLWWHUDWXUIRUHOHVQLQJVQRWDWHU
HOOHULQIRUPDVMRQSnLQWHUQHWWVRPGHNXQQHYXUGHUHVLQHLQQWU\NNRSSLPRW 
 (WWHUVRP SUDNVLVRSSO ULQJHQ IRU GH ILUH IRUVNQLQJVGHOWDNHUQH VWUDNN VHJ RYHU 
GDJHUNXQQH MHJPDNVLPDOW In LQQUHIOHNVMRQVORJJHU7DEHOOJLUHQRYHUVLNWRYHUDQWDOO
ORJJHU SU GDJ RJ WRWDOW VDPW RPIDQJ WHJQ PHG PHOORPURP WPP SU GDJ WRWDOW RJ L
JMHQQRPVQLWW ILNN MHJ LQQ ORJJHU VRPYDUXOLNW IRUGHOW EODQW IRUVNQLQJVGHOWDNHUQH7RWDOW
UHVXOWHUWHORJJHQHLRPWUHQW$VLGHUPHGWHNVW
7DEHOO$QWDOOUHIOHNVMRQVORJJHURJRPIDQJIRUGHOWRYHUGDJHU



7DEHOO VYLVHUDW LQJHQDY O UHUVWXGHQWHQHVNULYHU ORJJHUKYHUGDJ+HUHU$QQHGHQ
PHVWDNWLYHPHGDY ORJJHUPHQV%HWKNXQVNULYHUDYPXOLJH ORJJHU/RJJHQHV
RPIDQJVSHQQHUYLGWIUDWPPRJJMHQQRPVQLWWOLJOHQJGHIRUDOOHORJJHQHHU
WPP2JVn KHU HU GHW L JMHQQRPVQLWW$QQH VRP VNULYHUPHVW ORJJHUPHG WPP RJ
&KHUVRPVNULYHUNRUWHVWPHGWPP5HIOHNVMRQVORJJHQHIUDGDJRJVNLOOHUVHJ
NODUW XW +HU NRPPHU DOOH IRUVNQLQJVGHOWDNHUQH IRUXWHQ &KHU YHG GDJ  PHG XWI\OOHQGH
RSSVXPPHULQJHUDYVLQHRSSOHYHOVHULKHQKROGVYLVRJSUDNVLVSHULRGH 
9LGHRREVHUYDVMRQ
3n EDNJUXQQ DY SUREOHPVWLOOLQJHQ YXUGHUWH MHJ GHW VRP KHQVLNWVPHVVLJ n REVHUYHUH
IRUVNQLQJVGHOWDNHUQHV UHIOHNVMRQHU VOLN GH NRP WLO XWWU\NN L GH NROOHNWLYH YHLOHGQLQJVWLPHQH
PHG SUDNVLVO UHUHQ 3RWHQVLDOHW L YLGHRGDWD OLJJHU L PXOLJKHWHQH WLO n VH Sn RSSWDNHQH L
UHWURVSHNW VDPPHQOLJQHRSSWDNHQHPHGHJQH WRONQLQJHURJQRWDWHU JMHQRSSOHYHREVHUYHUWH
IHQRPHQ RJ VDPWLGLJ RSSGDJH Q\H IHQRPHQ VRP NDQVNMH LNNH EOH REVHUYHUW L
RSSWDNVVLWXDVMRQHQ'DOODQG7MRUD    
 9LGHRREVHUYDVMRQHQH EOH JMHQQRPI¡UW YHG DW MHJ SODVVHUWH NDPHUDWHW Sn HW VWDWLY
RPWUHQWPHWHUIUDERUGHWIRUVNQLQJVGHOWDNHUQHVDWWUXQGW6HOYVDWWMHJSnGHQDQGUHVLGHQDY
YLGHRNDPHUDWHWRJVNUHYQRWDWHU , DOWEOH WLPHUYLGHRRSSWDNDYYHLOHGQLQJVVDPWDOHU
VDPOHWLQQ$QDO\VHQDYRSSWDNHQHEOHVDPPHQOLJQHWPHGIXQQRJK\SRWHVHUIUDWRONQLQJHQH
DY O UHUVWXGHQWHQHV UHIOHNVMRQHU VOLN GH NRP WLO XWWU\NN L ¡YULJH GDWD L WLOOHJJ WLO DW GH EOH
EUXNWVRPLQVSLUDVMRQWLOXWDUEHLGHOVHQDYLQWHUYMXJXLGHQWLOGHDYVOXWWHQGHLQWHUYMXVDPWDOHQH
(WWHUVRP YLGHRREVHUYDVMRQHQH LNNH EOH WUDQVNULEHUW RJ DQDO\VHUW Sn WLOVYDUHQGH PnWH VRP
GDWD IUD LQWHUYMXVDPWDOHQH RJ UHIOHNVMRQHQH VH NDS  $QDO\VH RJ WRONQLQJ V 
EHVNULYHUMHJQHGHQIRUKYRUGDQMHJJLNNIUHPLDQDO\VHQDYGLVVH
$QDO\VHQDYYLGHRREVHUYDVMRQHQH      
$QDO\VHQH DY YLGHRREVHUYDVMRQHQH NRQVHQWUHUWH VHJ RP LQQKROGHW L IRUVNQLQJVGHOWDNHUQHV
NROOHNWLYH UHIOHNVMRQHU PHG SUDNVLVO UHUHQ (WWHUVRP MHJ WLGOLJ Vn DW GLVVH UHIOHNVMRQHQH
Q UPHVW XWHOXNNHQGH GUHLGH VHJ RP XQGHUYLVQLQJ IDQW MHJ GHW IRUPnOVWMHQOLJ n DQDO\VHUH
LQQKROGHWLO\VDYGHQGLGDNWLVNHUHODVMRQVPRGHOOHQ%M¡UQGDO	/LHEHUJVRPEDVHUWH
VHJSnI¡OJHQGHIRUKnQGVGHILQHUWHNDWHJRULHU
 / UHIRUXWVHWQLQJHU +YHP 'LVNXVMRQHU RPNULQJ HOHYHQHV XOLNH IRUYHQWQLQJHU
PRWLYDVMRQKROGQLQJHUIHUGLJKHWHUNXQQVNDSHUHUIDULQJHURJEDNJUXQQ


 5DPPHIDNWRUHU 'LVNXVMRQHU RPNULQJ XQGHUYLVQLQJHQV EHWLQJHOVHU RJ IRUKROG VRP
EHJUHQVHU HOOHU PXOLJJM¡U XQGHUYLVQLQJ RJ O ULQJ 'HQQH NDWHJRULHQ RPIDYQHU RJVn
SUDNWLVNH HOHPHQWHU VRP WLG O UHSODQ O UHPLGOHU URPIRUKROG WLPHSODQ RJ ¡NRQRPL ,
WLOOHJJ WLO IRUKROG VRP VNROHQV NXOWXU VNROHKMHP VDPDUEHLG WHDPVDPDUEHLG VDPDUEHLG
PHGSUDNVLVO UHURJDQGUHO UHUHO UHUHQVHJQHUHVVXUVHUNXQQVNDSHURJYHUGLHU
 0nO+YRUIRU'LVNXVMRQHURPPnORJKHQVLNW.DWHJRULHQLQQHKROGHUEnGHJHQHUHOOHPnO
IRULQWHUDNVMRQHUPHGRJPHOORPHOHYHQHVDPWNRQNUHWHPnOIRUXQGHUYLVQLQJ
 ,QQKROG +YD 'LVNXVMRQHU RP LQQKROG L XQGHUYLVQLQJHQ .DWHJRULHQ RPIDWWHU EnGH
IDJGLGDNWLVNHRJSHGDJRJLVNHWHPDIRUXQGHUYLVQLQJHQ
 0HWRGH +YRUGDQ 'LVNXVMRQHU RP DUEHLGV RJ RUJDQLVHULQJVPHWRGHU .DWHJRULHQ
RPIDWWHU EHVNULYHOVH DY VWUXNWXUHQ IRU KYRUGDQ HOHYHQH RJ IRUVNQLQJVGHOWDNHUQH VNDO
DUEHLGH
 9XUGHULQJ'LVNXVMRQHURPKYRUGDQXQGHUYLVQLQJHQRJHOHYHQHVO ULQJVNDONDQYXUGHUHV
EnGHXQGHURJHWWHUJMHQQRPI¡ULQJHQ
, DQDO\VHQ DY YLGHRREVHUYDVMRQHQH WRN MHJ WLGHQ Sn WHPDHQH VRP IRUVNQLQJVGHOWDNHUQH
GLVNXWHUWHUHJLVWUHUWHKYHPVRPVQDNNHWUXQGHWDYWLOQ UPHVWHKDOYPLQXWWRJSODVVHUWHGHP
LHQDYGHVHNVNDWHJRULHQH'HWWHV\VWHPDWLVNHRJGHGXNWLYHDUEHLGHWJDPHJHWLQQWU\NNDY
KHOKHWHQLIRUVNQLQJVGHOWDNHUQHVNROOHNWLYHUHIOHNVMRQHULYHLOHGQLQJVP¡WHQH9LGHUHJDGHQQH
NYDQWLWDWLYH RSSWHOOLQJHQ HW \WWHUOLJHUH UHIHUDQVHSXQNW WLO n GU¡IWH O UHUVWXGHQWHQHV
LQGLYLGXHOOH UHIOHNVMRQHU VOLN GH NRP WLO XWWU\NN L GH YHUEDOLVHUWH UHIOHNVMRQHQH L
LQWHUYMXVDPWDOHQHRJUHIOHNVMRQVORJJHQH5HVXOWDWHQHIUDDQDO\VHQHUSUHVHQWHUWLDUWLNNHORJ
+DXJDQVXEPLWWHG+DXJDQ0RHQ	.DUOVGyWWLURJLNDSLWWHO)XQQRJVDPPHQ
IDWWHQGHGU¡IWLQJV 
)HOWREVHUYDVMRQHU
,WLOOHJJWLOGDWDIUDLQWHUYMXVDPWDOHUUHIOHNVMRQVORJJHURJYLGHRREVHUYDVMRQHUIUDYHLOHGQLQJ
YDUGHWXWIUDSUREOHPVWLOOLQJHQUHOHYDQWnREVHUYHUHIRUVNQLQJVGHOWDNHUQHVKDQGOLQJHULVHOYH
JMHQQRPI¡ULQJHQDYXQGHUYLVQLQJVRSSOHJJRJDQQHQNRQWDNWPHGHOHYHQH 
 0LQH REVHUYDVMRQHU NDQ EHVNULYHV VRP nSHQ GLUHNWH RJ GHOWDNHQGH REVHUYDVMRQ
)DQJHQ  /¡NNHQ 	 6¡EVWDG  1 UPHUH IRUNODUW LQQHEDU GHWWH DW EnGH
DOOPHQQO UHUVWXGHQWHQHSUDNVLVO UHUHQRJHOHYHQHYLVVWHDWGHEOHREVHUYHUWRJKYDVRPHU
KHQVLNWHQVDPWLGLJVRPMHJVRPIRUVNHUWLOHQYLVVJUDGGHOWRNLIHOOHVVNDSHW1LOVVHQ
7KDJDDUG cUVDNHQ WLO GHQQH VWUDWHJLHQYDU DW MHJ VRP IRUVNHU¡QVNHW n JOL LQQ L GHQ
VRVLDOH VDPPHQKHQJHQ HQ VOLN SUDNVLVRSSO ULQJ HU XWHQ n IRUVW\UUH GHQQH QHYQHYHUGLJ (Q


VOLNGHOWDNHQGHREVHUYDVMRQJMRUGHGHWPXOLJnUHJLVWUHUHVDPKDQGOLQJXWHQVHOYnRUJDQLVHUH
HOOHUVW\UHGHQ)DQJHQ/¡NNHQ	6¡EVWDG    
 ,IHOWREVHUYDVMRQHQHKDGGHMHJHWLQGXNWLYWXWJDQJVSXQNW$YGHQQHJUXQQYDUGHUIRU
LNNH QDWXUOLJ n ODJH HW VWUXNWXUHUW RSSOHJJ IRU REVHUYDVMRQHQH Sn IRUKnQG , O¡SHW DY
SUDNVLVRSSO ULQJVSHULRGHQH REVHUYHUWH MHJ O UHUVWXGHQWHQHV KDQGOLQJHU 1RWDWHQH IUD GLVVH
REVHUYDVMRQHQH YDU YLNWLJH IRU n In HW LQQWU\NN DY NRQWHNVWXHOOH DVSHNWHU VRP
SUDNVLVRSSO ULQJHQV VWUXNWXU RJ UHODVMRQHOOH IRUKROG RJ EOH EUXNW WLO n XWYLNOH UHOHYDQWH
VS¡UVPnOWLODYVOXWQLQJVVDPWDOHQHPHGIRUVNQLQJVGHOWDNHUQH'HQQHGDWDLQQVDPOLQJVPHWRGHQ
YDUGHQPHVWNUHYHQGH+HOH WLGHQYDU MHJXVLNNHUSnRP MHJ WRNQRWDWHU VRPYDU JUXQGLJH
QRNPHQRSSI¡OJLQJHQLLQWHUYMXVDPWDOHQHJMRUGHPHJHWWHUKYHUWWU\JJHUHSnDWGHWMHJKDGGH
REVHUYHUWYDUUHOHYDQW
(7,6.(%(75$.71,1*(5
,1RUJHKDU'HQQDVMRQDOHIRUVNQLQJVHWLVNHNRPLWHIRUVDPIXQQVYLWHQVNDSRJKXPDQLRUDMXVV
RJ WHRORJL 1(6+  XWDUEHLGHW UHWQLQJVOLQMHU VRP VNDO LYDUHWD HWLVNH DVSHNWHU L 
SXQNWHU 'H HWLVNH EHWUDNWQLQJHU KDU Y UW VHQWUDOH L DOOH GHOHQH DY IRUVNQLQJVDUEHLGHW IUD
SODQOHJJLQJHQWLOJMHQQRPI¡ULQJHQRJWLOVOXWWXWIRUPLQJHQDYDUWLNOHQHRJGHQQHNDSSHQ
+HQV\QWLOIRUVNQLQJVGHOWDNHUQHVEHODVWQLQJ
,P¡WHWPHG O UHUVWXGHQWHQHEHVWUHEHW MHJPHJ IRU n LYDUHWDGHUHV VHOYI¡OHOVHRJYHUGLJKHW
)¡UMHJVDWWHLJDQJXQGHUV¡NHOVHQVWLOWHMHJPHJVS¡UVPnORPKYRUGDQMHJNXQQHXWIRUPHHW
IRUVNQLQJVGHVLJQ VRP LNNH SnI¡UWH GHP HQJVWHOVH RJ XVLNNHUKHWPHQ VRP OLNHYHO XWIRUGUHW
GHP QRN WLO DW MHJ NXQQH In LQQVLNW L GHUHV YHUEDOLVHUWH UHIOHNVMRQHU L O¡SHW DY
SUDNVLVRSSO ULQJHQ 0LQ IRUVNQLQJ KDGGH LQJHQ LQWHQVMRQHU RP n VW\UH O UHUVWXGHQWHQHV
UHIOHNVMRQHULEHVWHPWHUHWQLQJHU'HWYDUI¡UVWLHWWHUNDQWDYGLVVHUHIOHNVMRQHQHLDYVOXWQLQJV
VDPWDOHQHDWMHJVWLOWHVS¡UVPnORPYDOJVRPYDUWDWW    
 )XQQHQH L GHQQH VWXGLHQ JLU VDPOHW VHWW XWWU\NN IRU DW O UHUVWXGHQWHQHV YHUEDOLVHUWH
UHIOHNVMRQHUHUPHU VRILVWLNHUWRJVWUDWHJLVN IRUDQNUHWHQQ WLGOLJHUH IRUVNQLQJKDUNRQNOXGHUW
PHG (GZDUGV EVWUHP  6HOY RPGHW HU YDQVNHOLJ n IDVWVOn HU GHW OLNHYHO Sn
EDNJUXQQ DY GLVVH SRVLWLYH IXQQHQH JUXQQ WLO n DQWD DW IRUVNQLQJVGHOWDNHUQH LNNH RSSOHYHU
VWXGLHQVIXQQVRPHQVRVLDOHOOHUSV\NRORJLVNEHODVWQLQJ,PLGOHUWLGNDQVWXGLHQNULWLVHUHVIRU
DW O UHUVWXGHQWHQHPnWWHVWLOOHRSSWLO LQWHUYMXVDPWDOHU ODPHJInLQQVLNW LUHIOHNVMRQVORJJHU
EOLILOPHWLYHLOHGQLQJHQRJHOOHUVDNVHSWHUHnEOLREVHUYHUWLVLQSUDNVLVRSSO ULQJ'HWHUHQ


IDUH IRU DW GHWWH EOH RSSOHYG VRP HQPXOLJ EHODVWQLQJ 3n GHQ DQQHQ VLGH JD GH LPLGOHUWLG
XWWU\NNIRUDWVS¡UVPnOHQHMHJVWLOWHRJREVHUYDVMRQHQHMHJJMRUGHYLUNHWVNMHUSHQGHSnGHP
'HWWHYDUHQPHGYLUNHQGHnUVDNWLODWGHLI¡OJHHJQHXWVDJQILNNHWVW¡UUHXWE\WWHHQQGHKDGGH
KDWWLWLGOLJHUHSUDNVLVRSSO ULQJVSHULRGHU
,QIRUPDVMRQVDPW\NNHRJPHOGHSOLNW
%nGH O UHUVWXGHQWHQH RJ SUDNVLVO UHUHQ ILNN VNULIWOLJ RJ PXQWOLJ EHVNMHG JMHQQRP HQ
IRUHVS¡UVHO RP GHOWDNHOVH LQIRUPDVMRQ RJ VDPW\NNHHUNO ULQJ VH YHGOHJJ  RJ  ©,
NYDOLWDWLY IRUVNQLQJ NDQ GHW LPLGOHUWLG Y UH YDQVNHOLJ n JL GHOWDNHUQH IXOO LQIRUPDVMRQ Sn
IRUKnQGIRUGLQ\NXQQVNDSRJLQQVLNWVNDSW L O¡SHWDYSURVMHNWHWNDQHQGUHSODQHQXQGHUYHLV
3RVWKROP,LQIRUPDVMRQVEUHYHWWLOVWXGHQWHQHEHVNULYHVSURVMHNWHWXQGHUWLWWHOHQ
©.RPSHWDQVHXWYLNOLQJ L O UHUXWGDQQLQJHQV SUDNVLVRSSO ULQJª (WWHUVRP WHPDHW HQGUHW VHJ
QRHLO¡SHWDYIRUVNQLQJVSURVHVVHQVHSNW3UREOHPVWLOOLQJVVHUMHJLHWWHUWLGDW
MHJ EXUGH SUHVLVHUW GHWWH L IRUHVS¡UVHOHQ RP GHOWDNHOVH LQIRUPDVMRQ RJ VDPW\NNHHUNO ULQJ
 , PLWW I¡UVWH P¡WH PHG VWXGHQWHQH ILNN GH PXOLJKHWHQH WLO n VWLOOH VS¡UVPnO RP
SURVMHNWHWI¡UGHVNUHYXQGHUSnVDPW\NNHHUNO ULQJHQ+HUEOHGHWXQGHUVWUHNHWDWGHQnUVRP
KHOVW NXQQH WUHNNH VHJ LQQWLO SXEOLVHULQJHQ L IRUPDY HQ3K'DYKDQGOLQJ RJ GHQV DUWLNOHU
$OOHIRUVNQLQJVGHOWDNHUQHLQNOXGHUWSUDNVLVO UHUHQUHVSRQGHUWHSRVLWLYWRJVNUHYXQGHUXWHQ
IRUEHKROG'HWEOHRJVnVHQGWHOHNWURQLVNPHOGHVNMHPDWLO3HUVRQYHUQRPEXGHWIRUIRUVNQLQJ
1RUVNVDPIXQQVYLWHQVNDSHOLJGDWDWMHQHVWH'HQQHV¡NQDGHQEOHJRGNMHQW
VHYHGOHJJLJRGWLGI¡UGDWDLQQVDPOLQJHQEHJ\QWH
.RQILGHQVLDOLWHWRJODJULQJDYRSSO\VQLQJHU
(WYLNWLJHWLVNSULQVLSSLDOONYDOLWDWLYIRUVNQLQJHUNUDYHWRPNRQILGHQVLDOLWHW1LOVVHQ
7KDJDDUG,IRUELQGHOVHPHGXWIRUPLQJHQDYDUWLNOHQHRSSOHYGHMHJHQHWLVNXWIRUGULQJ
L IRUKROG WLO KYRUGDQ MHJ VNXOOH SUHVHQWHUH O UHUVWXGHQWHQHV LOOXVWUHUHQGH UHIOHNVMRQHU
+HQVLNWHQPHGGHLOOXVWUHUHQGHXWWDOHOVHQHYDUEnGHnInIUDPPHQLQJV\WULQJHQHRJLQQKROGHWL
VDPWDOHQH VDPWLGLJ VRP MHJ ¡QVNHW n LYDUHWD VWXGLHQV NRQILGHQVLDOLWHW )RU n DQRQ\PLVHUH
O UHUVWXGHQWHQHYDOJWHMHJnEUXNHHQJHOVNNOLQJHQGHILNWLYHQDYQHWWHUVRPDOOHDUWLNOHQHVRP
UHIHUHUHU WLOXQGHUV¡NHOVHQHHUSXEOLVHUWPHGHQJHOVN WHNVW$OOHGDWDVRPNXQQH LGHQWLILVHUH
O UHUVWXGHQWHQHVLGHQWLWHWKDUY UWLQQOnVWLHWVNDSRJHOHNWURQLVNHGDWDEOHSODVVHUWLSDVVRUG
EHVN\WWHGHGRNXPHQWHU2SSVXPPHUWHUGHWYDQVNHOLJnVLLKYLONHQJUDGMHJKDUNODUWnXQQJn
nWDPHGRJGLVNXWHUHIRUVNQLQJVGHOWDNHUQHVXWWDOHOVHUSnHQPnWHVRPLNNHYLUNHUVW¡WHQGHIRU
GHPPHQLQWHQVMRQHQKDUY UWnEHO\VHXWVDJQHQHRJEHVNULYHOVHQHSnHQVOLNPnWHDWGHWVNDO
JLOHVHUHQIRUVWnHOVHRJLQQVLNW


 $1$/<6(2*72/.1,1*
,GHWWHNDSLWWHOHWYLOMHJEHVNULYHKYRUGDQMHJJLNNIUHPIRUnDQDO\VHUHRJWRONHVWXGHQWHQHV
YHUEDOLVHUWH UHIOHNVMRQHU 6HOY RP DQDO\VH RJ WRONQLQJ KHQJHU Q¡\H VDPPHQ NDQ GH WR
HOHPHQWHQH OLNHYHO VNLOOHV IUD KYHUDQGUH c DQDO\VHUH LQQHE UHU V\VWHPDWLVNH V¡N L GDWD
PDWHULDOHW VRP VDPOHV LQQPHQV n WRONH HU n XWYLNOH LGHHU RP KYD GDWDHQH JLU XWWU\NN IRU
%RJGDQ 	 %LNOHQ  $QDO\VHQ VWUXNWXUHUHU IRU n JM¡UH IXQQ L GDWDPDWHULDOHW PHQV
WRONQLQJVDUEHLGHW OHJJHU WLO UHWWH IRU n IRUVWn GHP .OHPS E 1LOVVHQ  )RU n
NODUJM¡UH RJ JL OHVHUHQ LQQVLNW L KYRUGDQ MHJ NRP IUDP WLO VOXWQLQJHQH VRP SUHVHQWHUHV L
NDSLWWHORJLVWXGLHQVDUWLNOHUYLOMHJLGHWI¡OJHQGHUHGHJM¡UHIRUGHQNRQVWDQWNRPSDUDWLYH
PHWRGHQ WHRULHQV IXQNVMRQRJGHQDEGXNWLYH IRUVNQLQJVVWUDWHJLHQEUXNHQDY46519,92
VHQWUDOH NRPSRQHQWHU L DQDO\VHQ RJ WRONQLQJHQ I¡U MHJ WLO VOXWW EHVNULYHU KYRUGDQ MHJ JLNN
IUHPLSURVHVVHQ
.2167$17.203$5$7,90(72'(
6WXGLHQV GHVLJQ JHQHUHUWH VWRUH PHQJGHU GDWD RJ MHJ KDGGH EHKRY IRU HQ UHWQLQJVJLYHQGH
VWUXNWXULDQDO\VHRJWRONQLQJVDUEHLGHW'HQQHIDQWMHJLGHQNRQVWDQWNRPSDUDWLYHPHWRGHQ
0HWRGHQ HU EDVHUW Sn *URXQGHG 7KHRU\ *7 VRP I¡UVW EOH XWYLNOHW DY *ODVHU RJ 6WUDXVV
 RJ VHQHUH YLGHUHXWYLNOHW DY 6WUDXVV RJ &RUELQ   -HJ YLO LPLGOHUWLG
XQGHUVWUHNH DW VHOY RP MHJ EOH LQVSLUHUW DY GHQ DQDO\WLVNH VWUXNWXUHQ L GHQ NRQVWDQW
NRPSDUDWLYHPHWRGHQWLOSDVVHWMHJPLQDQDO\VHRJWRONQLQJVSURVHVVLIRUKROGWLOSURVMHNWHWV
WHPDWLNNRJIXQQHQHMHJJMRUGH'HWWHHULWUnGPHG1LOVVHQVRPYLVHUWLODWHWWHUVRP
©KYHUNYDOLWDWLYVWXGLHHUXQLNYLORJVnGHQDQDO\WLVNHWLOQ UPLQJHQY UHXQLN6RPIRUVNHUH
XWYLNOHUYLGHUIRUPHWRGHURJSURVHG\UHUIRUDQDO\VHRJWRONQLQJVRPHUWLOSDVVHWGHQHQNHOWH
VWXGLHQªV         
 0nOHWPHGGHQNRQVWDQWNRPSDUDWLYHPHWRGHQHUnE\JJHRSSEHJUHSHUVRPKDUVWHUN
IRUDQNULQJ L GH HPSLULVNHGDWDRJ WHRUHWLVHUH VDPPHQKHQJHQPHOORPGHP &KDUPD]
6WUDXVV 	 &RUELQ  +HQVLNWHQ HU n JHQHUHUH Q\ WHRUL LNNH n WHVWH K\SRWHVHU VRP HU
XWYLNOHWDYHNVLVWHUHQGH WHRULHUHOOHUNRQVHSWXHOOHV\VWHPHU*ODVHUD*ODVHURJ
6WUDXVVYDULQVSLUHUWDY&63HLUFHRJWLGOLJV\PEROVNLQWHUDNVMRQLVPH
VSHVLHOW * + 0HDG  RJ & &RROH\  VRP IRUNDVWHW LGHHQ RP DW
YLWHQVNDSHOLJVDQQKHWUHIOHNWHUHUHQXDYKHQJLJHNVWHUQYLUNHOLJKHW&KDUPD]6XGGDE\
 , VWHGHW DUJXPHQWHUWH GH IRU DW YLWHQVNDSHOLJ VDQQKHW HU UHVXOWDWHW DY REVHUYDVMRQ RJ


GHQ IUHPNRPPHQGHNRQVHQVXV LQQHQHW JLWW VDPIXQQVIHOOHVVNDSDYREVHUYDW¡UHU VRP WRONHU
JM¡UVHJRSSHQPHQLQJRJXWYLNOHUIRUVWnHOVHDYKYDGHKDUREVHUYHUW&KDUPD]
6OLN HU RJVn GHQ NRQVWDQW NRPSDUDWLYH PHWRGHQ IRUDQNUHW L GHW NRQVWUXNWLYLVWLVNH
IRUVNQLQJVSDUDGLJPHWVRPEHVNUHYHWDY0LGUp
(WKRYHGV\QVSXQNWHUDWPHQQHVNHUVHYQHWLOUHIOHNVMRQRJPHQLQJVGDQQHOVHIRUPHVDYGHQVRVLDOH
LQWHUDNVMRQHQ GH LQQJnU L %HJUHSHUV RJ XWVDJQV PHQLQJHU VNDO IRUVWnV XW IUD GHQ NROOHNWLYH
KDQGOLQJVVDPPHQKHQJHQGHHUNQ\WWHWWLORJGHVRVLDOHI¡OJHUGLVVHKDUV
'HWWH PHWRGRORJLVNH SHUVSHNWLYHW HU IRUHQHOLJ PHG GHW WHRUHWLVNH UDPPHYHUNHW VRP EOH
SUHVHQWHUW L NDSLWWHO  RJ YDU VOLN HQPHGYLUNHQGH nUVDN WLO DW DNWLYLWHWVWHRUL EOH YDOJW VRP
VWXGLHQV WHRUHWLVNH UHIHUDQVHUDPPH7UDGLVMRQHOW V¡NHU LPLGOHUWLG*7nY UHVn OLWHSnYLUNHW
DY DQQHQ WHRUL VRP PXOLJ *ODVHU  E 2YHUGUHYHQ OHVLQJ DY WHRUL I¡U
GDWDLQQVDPOLQJHQRJNRGLQJHQDYGDWDNDQJM¡UHIRUVNHUHQIRUXWLQQWDWWRJEOLQGIRULQQVLNWHQH
GDWDJLU*ODVHU*ODVHU	6WUDXVV     
    
7HRULHQVIXQNVMRQLPLQNRQVWDQWNRPSDUDWLYPHWRGH
*7 KDU EOLWW NULWLVHUW IRU n HQGH L HQ Q UV\QW LQQVDPOLQJ DY HPSLULVNH GDWD 0LGUp 
6WUELQJ  RJ GHUPHG I¡UH WLO WULYLHOOH DQDO\VHU RJ WRONQLQJHU HWWHUVRP GH LQGXNWLYH
IRUDQNULQJHQH RIWH EOLU RYHUIRUWRONHW *ROGNXKO	&URQKROP 5LFKDUGVRQ	.UDPHU
6WUDXVVRJ&RUELQKHYGHULPLGOHUWLGDWNRQVHSWXDOLVHULQJDYGDWDLQQHE UHUHQ
YLVV GHGXNVMRQ RJ ©HIIHFWLYH JURXQGHG WKHRU\ UHTXLUHV DQ LQWHUSOD\ EHWZHHQ LQGXFWLRQ DQG
GHGXFWLRQDVLQDOOVFLHQFHª6WUDXVV	&RUELQ9LGHUHDUJXPHQWHUHU6WUDXVVRJ
&RUELQ   IRU DW EUXN DY NRQVWDQW NRPSDUDWLYPHWRGH LQQHE UHU HQNRQVWUXNVMRQ
IUHPIRU HQRSSGDJHOVH DY IXQQRJSnSHNHU DW ³$OO NLQGVRI OLWHUDWXUH FDQEHXVHGEHIRUH D
UHVHDUFKVWXG\LVEHJXQ´6WUDXVV	&RUELQ   
 'HQQHWLOQ UPLQJHQWLONRQVWDQWNRPSDUDWLYPHWRGHEOLUDYYLVWDY*ODVHUEVRP
KHYGHUDWWHRUHWLVNOLWWHUDWXUUHODWHUWWLOVWXGLHQVVXEVWDQWLYHIXQQSnYLUNHUIRUVNQLQJVSURVHVVHQ
QHJDWLYW IRUGL GHW NDQ ©FRQWDPLQDWH EH FRQVWUDLQHG E\ LQKLELW RU RWKHUZLVH LPSHGH WKH
UHVHDUFKHUVHIIRUWWRJHQHUDWHFDWHJRULHV«WKDWWUXO\ILWDUHUHOHYDQWDQGZRUNZLWKUHFHLYHG
RU SUHFRQFHLYHG FRQFHSWV´ V  +RYHGDUJXPHQWHW YHG *ODVHUV E NULWLNN HU PHG
DQGUH RUG DW WHRUL NDQ WYLQJH IUHP NDWHJRULHU IUD GDWD L VWHGHW IRU n OD NDWHJRULHQH RSSVWn
LQGXNWLYW )RUVNHUH VRP DQYHQGHU NRQVWDQW NRPSDUDWLY PHWRGH Pn L VWHGHW WLOQ UPH VHJ
IRUVNQLQJVIHOWHW XWHQ SUHVLVH IRUVNQLQJVVS¡UVPnO RJ VNMHUPH VHJ IUD UHODWHUWH WHRUHWLVNH RJ


IRUVNQLQJVEDVHUWH LQQWU\NN ³WKHUH LV D QHHG QRW WR UHYLHZ DQ\ RI WKH OLWHUDWXUH LQ WKH
VXEVWDQWLYHDUHDXQGHUVWXG\³V     
 *ODVHUVRSSIRUGULQJRPnXQQJnnOHVHWHRULLQQWLOGDWDHQHHUVDPOHWLQQ
RJ DQDO\VHUW DYYLVHV LPLGOHUWLG DY HQ Q\ JHQHUDVMRQ IRUVNHUH VRP IRUHVOnU DW HQ NRQVWDQW
NRPSDUDWLYPHWRGHNDQEOLLQWHJUHUWPHGHNVLVWHUHQGHWHRULHU*ROGNXKO	&URQKROP
6HDPDQ0RWDUJXPHQWHWPRW*ODVHUVENULWLNNHUDWHQPRWYLOMHPRWnWD
KHQV\Q WLO WHRUL L WRONQLQJHQ DY GDWD YLO PHGI¡UH HQ VYDNHUH DQDO\VH RJ GHUPHG WDS DY
NXQQVNDS(ULFKVRQ6XGGDE\,HQNHOWHIDVHUDYIRUVNQLQJHQRJWHRULXWYLNOLQJHQ
NDQ EUXNHQ DY HNVLVWHUHQGH WHRULHU LI¡OJH *ROGNXKO RJ &URQKROP  JL LQVSLUDVMRQ RJ
NDQVNMHRJVnXWIRUGUHQRHQDYDEVWUDNVMRQHQHVRPHUJMRUW ©,IRQH LJQRUHVH[LVWLQJ WKHRU\
WKHUHLVDULVNRIUHLQYHQWLQJWKHZKHHO«([LVWLQJWKHRU\FDQEHXVHGDVDEXLOGLQJEORFN
WKDWVXSSRUWVWKHHPSLULFDOGDWDIRUPLQJWKHQHZHPHUJHQWWKHRU\´V6OLNEUXNDYWHRUL
KLQGUHUXWYLNOLQJDYLVROHUWRJLNNHNXPXODWLYNXQQVNDSVXWYLNOLQJ6HDPDQ6WUDXVV	
&RUELQ         
 ,GHQQHVWXGLHQKDUMHJXQGHUV¡NWDOOPHQQO UHUVWXGHQWHUVYHUEDOLVHUWHUHIOHNVMRQHUIRU
nILQQHP¡QVWHURJXWYLNOHK\SRWHVHU-HJKDUWLOQ UPHWPHJIRUVNQLQJVIHOWHWRJJMHQQRPI¡UW
GHQNRQVWDQWNRPSDUDWLYHPHWRGHQYHGnLQQOHPPHWHRULHWWHUKYHUWVRPMHJKDUInWWLQQVLNWL
VDPPHQKHQJHULGHHPSLULVNHGDWD)UHPIRUnDGRSWHUHHQHQVLGLJLQGXNWLYIRUVNQLQJVVWUDWHJL
EUXNWH MHJ L VWHGHW HOHPHQWHQH L GHQ NRQVWDQW NRPSDUDWLYH PHWRGHQ VRP ³« IOH[LEOH
KHXULVWLF VWUDWHJLHV UDWKHU WKDQ DV IRUPXODLF SURFHGXUHV´ &KDUPD]   6OLN OLJQHU
PLWW DQDO\VH RJ WRONQLQJVDUEHLG Sn 6WUDXVV RJ &RUELQV   RJ &KDUPD] 
 DQEHIDOLQJHU IRU IUHPGULIWHQ L HQ NRQVWDQW NRPSDUDWLY PHWRGH 2EVHUYDVMRQHQH MHJ
JMRUGH IRUDQOHGLJHW GH DQYHQGWH WHRULHQH 'H JUXQQOHJJHQGH SULQVLSSHQH L DNWLYLWHWVWHRUL
JHQHUHOW RJ 'DOVJDDUGV  WHRUL RP UHIOHNVLY PHGLHULQJ VSHVLHOW EOH YDOJW VRP
PHGLHUHQGHYHUNW¡\ IRU WRONQLQJHQH I¡UVW HWWHU DWGH LQQOHGHQGH IXQQYDUJMRUWRJHPSLULHQ
YDUKHOHWLGHQEHW\GHOLJVRPHWNULWLVNUHIHUDQVHSXQNWRJXWJDQJVSXQNWIRUXWYLNOLQJHQDYQ\H
LGHHU EDVHUW SnPLQ VWDGLJ XWYLGHGH IRUVWnHOVH IRU IRUVNQLQJVGHOWDNHUQHV UHIOHNVMRQHU ,PLQ
VWXGLH KDU MHJ PHG DQGUH RUG KDWW HQ DEGXNWLY VWUDWHJL IRU n O¡IWH DQDO\VHQH WRONQLQJHQH
GU¡IWLQJHQHRJNRQNOXVMRQHQHWLOHWQLYnVRPRYHUJLNNGHWXPLGGHOEDUWnSHQEDUH
'HQDEGXNWLYHVWUDWHJLHQLDQDO\VHQRJWRONQLQJHQDYGDWD
$EGXNVMRQKDUVLQHU¡WWHUL$ULVWRWHOHVEHVNULYHOVHDY©DSRJRJLVNVOXWQLQJª$ULVWRWHOHV
DL$OYHVVRQ	6N|OGEHUJRJKDULYnUWLGEOLWWJMHQRSSWDWWDYGHQDPHULNDQVNH
ILORVRIHQ&63HLUFH(QLQGXNWLYVOXWQLQJLQQHE UHUnXWYLNOHHQJHQHUHOOUHJHO


WHRUL EDVHUW Sn HQNHOWVWnHQGH REVHUYDVMRQHU 'HUPHG VWnU IRUVNHUHQ LI¡OJH $OYHVVRQ RJ
6N|OGEHUJLIDUHIRUnJM¡UHVHJNRQNOXVMRQHUSnEHJUHQVHGHJUXQQODJ©7KHZHDNQHVV
LVDV LWDSSHDUV WKDW WKHXQGHUO\LQJVWUXFWXUHRU VLWXDWLRQ LVQRW LQFOXGHG LQ WKHSLFWXUHEXW
RQO\DPHFKDQLFDOH[WHUQDOFRQQHFWLRQ´V0RWVDWWWDUHQGHGXNWLYVOXWQLQJXWJDQJVSXQNW
L HQ JHQHUHOO UHJHO WHRUL RJ DQWDU DW GHQ IRUNODUHU HW HQNHOWVWnHQGH WLOIHOOH ©7KXV LQ
GHGXFWLRQWRRZHVHHD ODFNRIXQGHUO\LQJSDWWHUQVDQGWHQGHQFLHVZKLFKPDNHVWKHPRGHO
IODWERUGHULQJRQWKHHPSW\ªV      
 $EGXNWLYH VOXWQLQJHU VNLOOHU VHJ IUD EnGH LQGXNVMRQ RJ GHGXNVMRQ RJ EOH DY 3HLUFH
 UHIHUHUW WLO VRP ©$Q\ SURSRVLWLRQ DGGHG WR REVHUYHG IDFWV WHQGLQJ WR PDNH WKHP
DSSOLFDEOHLQDQ\ZD\WRRWKHUFLUFXPVWDQFHVWKDQWKRVHXQGHUZKLFKWKH\DUHREVHUYHGªV
 $EGXNVMRQ HU GHUPHG HQ NULWLVN WDQNHSURVHVV VRP LQQHE UHU n OHWH HWWHUP¡QVWHU RJ
XWYLNOH K\SRWHVHU RP HW JLWW IHQRPHQ $OYHVVRQ 	 6N|OGEHUJ  cVYROO 
$EGXNVMRQ WDU L OLNKHWPHG LQGXNVMRQXWJDQJVSXQNW L HPSLULVNHREVHUYDVMRQHUPHQ DYYLVHU
LNNHWHRUHWLVNHIRUIRUVWnHOVHURJHUGHUPHGQ UPHUHGHGXNVMRQ$OYHVVRQ	6N|OGEHUJ
KHYGHUDW
7KH DQDO\VLV RI HPSLULFDO IDFWV PD\ YHU\ ZHOO EH FRPELQHG ZLWK RU SUHFHGHG E\ VWXGLHV RI
SUHYLRXVWKHRU\LQWKHOLWHUDWXUHQRWDVDPHFKDQLFDODSSOLFDWLRQLQVLQJOHFDVHVEXWDVDVRXUFHRI
LQVSLUDWLRQIRUWKHGLVFRYHU\RISDWWHUQVWKDWEULQJXQGHUVWDQGLQJV
)RUVNQLQJVSURVHVVHQ WDU GHUPHG KHQV\Q WLO EnGH WHRUHWLVNH DQWDNHOVHU RJ HPSLULVNH
REVHUYDVMRQHUVRPVXNVHVVLYWEOLUJMHQVLGLJJMHQIRUWRONHW,PLQVWXGLHWRNMHJXWJDQJVSXQNWL
LQQOHGHQGHWHQWDWLYHIRUVNQLQJVVS¡UVPnO6DPWLGLJV¡NWHMHJnY UHnSHQIRUIXQQLDQDO\VHQ
DYGDWDRJODGHHPSLULVNHREVHUYDVMRQHQHRJHWWHUKYHUWGHWHRUHWLVNHLQQVLNWHQHSnYLUNHPLWW
IRNXV(QVSHVLILNNIRUGHOPHGVOLNDEGXNVMRQLGHQNRQVWDQWNRPSDUDWLYHPHWRGHQHULI¡OJH
.HOOHDWGHQKMDOSPHJPHGn
«H[SODLQ QHZ DQG VXUSULVLQJ HPSLULFDO GDWD WKURXJK WKH HODERUDWLRQ PRGLILFDWLRQ RU
FRPELQDWLRQ RI SUHH[LVWLQJ FRQFHSWV :LWKLQ WKLV FRQWH[W WKH WKHRUHWLFDO NQRZOHGJH DQG SUH
FRQFHSWLRQVRIWKHUHVHDUFKHUPXVWQRWEHRPLWWHG1HYHUWKHOHVVWKLVNQRZOHGJHFDQEHXVHGPXFK
PRUH IOH[LEO\ WKDQ ZLWK K\SRWKHWLFDOO\ GHGXFWLYH UHVHDUFK WKHRUHWLFDO NQRZOHGJH DQG SUH
FRQFHSWLRQV VHUYH DV KHXULVWLF WRROV IRU WKH FRQVWUXFWLRQ RI FRQFHSWV ZKLFK DUH HODERUDWHG DQG
PRGLILHGRQWKHEDVLVRIHPSLULFDOGDWDV
'HQQH VWUDWHJLHQ JMRUGH DWPLQH IRUVNQLQJVVS¡UVPnO YLGHUHXWYLNOHW VHJ VRPHQ NRQWLQXHUOLJ
GLDOHNWLVN NRQVHNYHQV DY IRUKROGHW PHOORP HPSLULVNH IXQQ RJ UHOHYDQWH HNVWHUQH WHRULHU L
O¡SHW DY IRUVNQLQJVSURVHVVHQ (WWHU DW MHJ KDGGH IRUEHUHGW SURVMHNWHW RJ EHVWHPW PHJ IRU


WHPDWLNN V¡NWH MHJ L DQDO\VHQ n In IUHP GHW HPLVNH SHUVSHNWLY O UHUVWXGHQWHQHV HJQH
IRUWRONQLQJHU RJ PHQLQJHU PHG PLQLPDO LQQYLUNQLQJ DY PLWW HWLVNH SHUVSHNWLY PLQ
IRUIRUVWnHOVH VRP IRUVNHU &UHVZHOO  3RVWKROP  VHOY RP MHJ JMHQQRP PLQ
DEGXNWLYHVWUDWHJLEUXNWHWHRULIRUnInHQG\SHUHIRUVWnHOVHDYPLQHIXQQHWWHUGHQLQQOHGHQGH
DQDO\VHQ,WUnGPHGGHQQHIUHPJDQJVPnWHQSnSHNHU*XGPXQGVGyWWLUDW
©(WLVNHªV\QVSXQNWHUHUYLNWLJHLEHJ\QQHOVHQDYVWDUWIDVHQDYIRUVNQLQJHQIRUGLGHJM¡UGHWPXOLJ
IRUIRUVNHUHQnIn¡\HSnNODVVLILVHUHRJWRONHUHOHYDQWHIHQRPHQHU'HW©HWLVNHªV\QVSXQNWHWHUHW
YLNWLJ UHGVNDS QnU GHW JMHOGHU n In WDN L GHW HPLVNH SHUVSHNWLYHW IRU XWHQ VOLN IRUEHUHGHOVH YLO
IRUVNHUHQ LNNH NXQQH RSSGDJH QRH « 1nU IRUVNHUHQ KDU EHJ\QW n IRUVWn VLWXDVMRQHQ RJ
GHOWDNHUQH GYV GH HPLVNH V\QVSXQNWHQHPn KXQ ©VOLSSH WDNHWª Sn GH ©HWLVNHª EHJUHSHQH'HW
©HWLVNHª SHUVSHNWLYHW EOLU LJMHQ YLNWLJ LJMHQ L VLVWH WRONQLQJVIDVHQ , GHQQH IDVHQ KDU GH HPLVNH
V\QVSXQNWHQHSHNWIUHPPRWREVHUYDVMRQHUVRPGHQWLGOLJHUHDQYHQGWHWHRULHQLNNHNXQQHIRUXWVH
RJGHUIRUEOLUQ\HWHRULHUEUDNWLQQLWRONQLQJVSURVHVVHQV
6RPIRUVNHUV¡NWHMHJn©NRPPHEDNRUGHQHLQIRUPDQWHQHXWWU\NNHUIRUnILQQHGHQG\SHUH
PHQLQJHQ VRP OLJJHU L GHPª 0RHQ 	 .DUOVGyWWLU   *MHQQRP NRQVWDQW
VDPPHQOLJQLQJ NRGLQJ RJ DQDO\VH DY HPSLULVNH GDWD EOH GHW L GHQ DQDO\WLVNH SURVHVVHQ
JHQHUHUWDQWDNHOVHULIRUPDYIRUWRONQLQJHUVRPYDUIRUDQNUHW©JURXQGHGªLGDWDPDWHULDOHWRJ
VDPPHQOLJQHW PHG UHOHYDQW WHRUL L HWWHUNDQW 0HWRGHQV IOHNVLEOH UHWQLQJVOLQMHU JMRUGH GHW
PXOLJn WRONH O UHUVWXGHQWHQHVYHUEDOLVHUWH UHIOHNVMRQHUJMHQQRPVXNVHVVLYHGDWDDQDO\VHURJ
SnI¡OJHQGHNRQVHSWXDOLVHULQJHU 
%58.(1$946519,92
, DOO IRUVNQLQJHUGHW YLNWLJ nJMHQQRPI¡UH DQDO\VHQ DYGDWDSn HQ V\VWHPDWLVNRJ HNVSOLVLWW
PnWH 6LOYHUPDQ   (W VHQWUDOW PHWRGRORJLVN NUDY HU DW GHW Pn JLV HQ SUHVLV
EHVNULYHOVHDYKYRUGDQPDQNRPIUDPWLOGHUHVXOWDWHQHPDQDUJXPHQWHUHUIRU*LEEV
0LOHV	+XEHUPDQ0\HDYNULWLNNHQVRPHUUHWWHWPRWNYDOLWDWLYIRUVNQLQJVWDPPHU
IUDHQRSSIDWQLQJDYDWEHVNULYHOVHQDYIRUVNQLQJVSURVHVVHQLNNHEOLUSUHVHQWHUWVnWUDQVSDUHQW
RJULJRU¡VWVRPLGHWJMHUQHJM¡UHVLNYDQWLWDWLYHVWXGLHU%ULQJHU-RKQVWRQ	%UDFNHQULGJH
 7UDF\  $Y GHQQH JUXQQ ¡NHU EUXNHQ DY &RPSXWHU $LGHG 4XDOLWDWLYH 'DWD
$QDO\VLV 6RIWZDUH &$4'$6 L RPIDQJ %D]HOH\  %LQGHUNUDQW] 	 %¡JK $QGHUVHQ
)OHUH&$4'$6HU WLOJMHQJHOLJHRJ LGHWWHSURVMHNWHWEOH46519LYRYDOJWHWWHUVRP
GHWHUEODQWYHUGHQVPHVWEUXNWHSURJUDPPHUPHGVnPDQJHVRPEUXNHUHLPHUHQQ
ODQG/HHFK	2QZXHJEX]LHLWLOOHJJWLODWGHWVWnUJRGWWLOHQNRQVWDQWNRPSDUDWLY
PHWRGH+XWFKLVRQ-RKQVWRQ	%UHFNRQ    


 465 19LYR HU EDVHUW Sn 18',67 1RQQXPHULFDO 8QVWUXFWXUHG 'DWD ,QGH[LQJ
6HDUFKLQJDQG7KHRUL]LQJRJEOHI¡UVWSURGXVHUWLDY/\QRJ7RP5LFKDUGV%D]HOH\
*LEEV3URJUDPPHWHUNRQVWUXHUWIRUnWLOUHWWHOHJJHIRUHQORJLVNVWUXNWXUHULQJRJ
NRGLQJDYVWRUHPHQJGHUNYDOLWDWLYHGDWD'HWHULPLGOHUWLGYLNWLJnXQGHUVWUHNHDWVHOYRP©«
XVLQJFRPSXWHU DVVLVWHGTXDOLWDWLYHGDWDDQDO\VLV VRIWZDUH &$4'$6FDQPDNHTXDOLWDWLYH
DQDO\VLVHDVLHUPRUHDFFXUDWHPRUHUHOLDEOHDQGPRUHWUDQVSDUHQWª*LEEVHUGHW
IRUVNHUHQ VHOY VRP Pn IRUWRONH NRQVHSWXDOLVHUH XQGHUV¡NH VDPPHQKHQJHU GRNXPHQWHUH
DYJM¡UHOVHURJXWYLNOHWHRUL0D[ZHOO6LOYHUPDQ46519LYR©FDQLQFUHDVHWKH
HIIHFWLYHQHVVDQGHIILFLHQF\RIVXFKZRUNZLWKRXWORVLQJDFFHVVWRWKHVRXUFHGDWDRUFRQWH[W
IURPZKLFKWKHGDWDKDYHFRPHª%D]HOH\'HWVDPPHSULQVLSSHWJMHOGHURPPDQ
JM¡U DQDO\VHU YHG KMHOS DY IOLSRYHU RJPDUNHULQJVWXVM HOOHU YHG KMHOS DY GDWDSURJUDPPHU
/LNHYHO©«WKHSRWHQWLDOIRUVXFKSURJUDPVWRVXSSRUWWKHXVHRIHOHFWURQLFIRUDVDPHDQV
WR HQVXUH WUDQVSDUHQF\ DQG ULJRU WKURXJKRXW WKH UHVHDUFK SURFHVV FDQQRW EH LJQRUHGª
:LFNKDP	:RRGV       
 &$4'$6 KDU EOLWW NULWLVHUW IRU n SnYLUNH NYDOLWDWLY IRUVNQLQJ Sn IOHUH XIRUGHODNWLJH
PnWHU(QNHOWHIRUVNHUHKHYGHUDWEUXNHQDYIRUHNVHPSHO46519LYRNDQJM¡UHNRGLQJHQRJ
GDWDV¡NHQH WLO KRYHGDNWLYLWHWHQ L DQDO\VHQ RJ I¡UH WLO XIXOOVWHQGLJH DQDO\VHU VRP HQ
NRQVHNYHQVDYHQPDQJOHQGHIRUVWnHOVHIRUGHHPSLULVNHGDWDHQHVNRPSOHNVLWHW6HURU
6LOYHUPDQ'HWWH V\QVSXQNWHW VW¡WWHVDY.HOOH  VRPDGYDUHUPRWDWEUXNHQDY
&$4'$6NDQVNDSHHQPHNDQLVNWLOQ UPLQJWLODQDO\VHQRJHQGLVWDQVHPHOORPIRUVNHUHQRJ
GDWDPDWHULDOHW *MHQQRP GHWWH NDQ GHQ NYDOLWDWLYH IRUVNQLQJHQ UHGXVHUHV WLO HQ ULJLG
DXWRPDWLVHUW DQDO\VH DY WHNVWHU VRPHJHQWOLJ WUHQJHUPHQQHVNHOLJ IRUWRONQLQJ *LEEV 
0RUVH	5LFKDUGV)RUVNHUHNDQRJVnEOL IULVWHW WLO nEUXNH&$4'$6 L VWHGHW IRUHW
PHWRGRORJLVNUDPPHYHUNIRUnKHYGHDWGHUHVIRUVNQLQJVDQDO\VHYDUULJRU¡V*LEEV
EHVNULYHUGHWWHVRPnIRUPLGOH©DJORVVRIULJRUªLGHQNYDOLWDWLYHIRUVNQLQJVDQDO\VHQ$QGUH
YLVHUWLOHQIDUHIRUDWIRUVNHUHQURWHUVHJLQQLHQ©DQDO\VLVSDUDO\VLVª.HOOH	/DXULH
6HOYRPGHWWHWHNQRORJLVNHYHUNW¡\HW¡NHUHIIHNWLYLWHWHQQnUGHWJMHOGHUnVWUXNWXUHUHRJNRGH
UHGXVHUHV LNNH WLGHQGHW WDU n OHVH WRONHRJNRQVHSWXDOLVHUHGH HPSLULVNHGDWDHQH %D]HOH\
%LQGHUNUDQW]	%¡JK$QGHUVHQ'HUPHGNDQIRUVNHUHQUDVNWELWHRYHUPHUHQQ
GHW VRP HU RYHUNRPPHOLJ n IRUG¡\H DQDO\WLVN *LEEV  0RUVH 	 5LFKDUGV  ,
WLOOHJJ KHYGHU /RQNLOD  DW 46519LYR EOH GHVLJQHW IRU n IDVLOLWHUH *7DQDO\VHU RJ
IU\NWHUDYGHQQHJUXQQDWPHWRGRORJLVNHSUHIHUDQVHULGHQQHUHWQLQJHQNDQJnSnEHNRVWQLQJ
DY DQGUH PXOLJH RJ NDQVNMH PHU SDVVHQGH DQDO\WLVNH SURVHG\UHU 0HG DQGUH RUG NDQ
&$4'$6 I¡UH WLO DW IRUVNHUH YHOJHU VLQH WHRUHWLVNH SHUVSHNWLYHU RJ DQDO\WLVNH WHNQLNNHU L


KHQKROGWLOGDWDSURJUDPPHQHVHJHQVNDSHULVWHGHWIRUnEHO\VHVWXGLHQVSUREOHPVWLOOLQJHUSn
EHVWPXOLJPnWH         
 )OHUHNYDOLWDWLYH IRUVNHUH O¡IWHU LPLGOHUWLG IUHP IRUGHOHQHPHGEUXNHQ DY&$4'$6
RJ KHYGHU DW VOLNH GDWDSURJUDPPHU NDQ KHYH DQDO\VHU DY NYDOLWDWLYH GDWD WLO HW QLYn VRPHU
K¡\HUHHQQGHWVRPHUPXOLJnJM¡UHPDQXHOW%D]HOH\*LEEV-HJRSSOHYGHDW
EUXNHQ DY 465 19LYR  YDU WLO VWRU KMHOS L UHJLVWUHULQJHQ ODJULQJHQ LQGHNVHULQJHQ
VRUWHULQJHQRJNRGLQJHQDYGDWDVDPWLGLJVRPGHQIRUVWHUNHWVWXGLHQVULJRU¡VLWHW©ULJRUªRJ
WUDQVSDUHQV'HWWHLQQWU\NNHWVW¡WWHVDY:LFNKDPRJ:RRGVVRPKHYGHUDW©%\
IDFLOLWDWLQJWKHUHFRUGLQJRIWKHVRXUFHGHWDLOVIRUFRGHGGDWDLQFOXGLQJWKHGDWHDQGWLPHIRU
WKH GDWD FROOHFWLRQ FRPSXWHUDLGHG DQDO\VLV FDQ PDNH LW HDVLHU WR GHWDLO WKH VWHSV LQ WKH
GHYHORSPHQW RI WKH UHVHDUFKHUCV LQWHUSUHWDWLRQ DQG DQDO\VLV´ 'DWDSURJUDPPHW JMRUGH GHW
GHUPHGHQNOHUHnKROGHRYHUVLNWRJGHWVW¡WWHWDQDO\VHQVOLNDWGHXQGHUOLJJHQGHWHPDHQHRJ
VDPPHQKHQJHQHNXQQHWRONHVRJIRUVWnV      
 'HWI¡OJHQGHSUHVHQWHUHVIRUnGRNXPHQWHUHSURVHVVHQSnHQDGHNYDWPnWHVOLNDQGUH
IRUVNHUH OHWWHUHNDQUHODWHUHDQDO\VHQRJ WRONQLQJHQH WLO VLQHHJQHIXQQRJ L IRUWVHWWHOVHQDY
GHWWHYXUGHUHRPIUDPGULIWVSURVHVVHQRJNRQNOXVMRQHQHVRPEOLU JMRUW IUHPVWnU VRP ORJLVNH
RJWURYHUGLJHHWWHUVXEMHNWLYHVXEVWDQVLHOOHRJPHWRGRORJLVNHRYHUYHLHOVHU
6(175$/(.20321(17(5,$1$/<6(12*72/.1,1*(1
0LQ DQDO\VH RJ WRONQLQJ YDU LQVSLUHUW DY +\OODQGHU RJ *XYnV   IRUVODJ WLO
IUHPJDQJVPnWH L HQ NRQVWDQW NRPSDUDWLYPHWRGH 7DEHOO  V  RSSVXPPHUHU SURVHVVHQ
'HQQHDQDO\VHQYDULPLGOHUWLGLNNHOLQH UPHQPnLVWHGHWOHVHVVRPHQVLUNXO URJLQWHUDNWLY
SURVHVV VRP IRUHJLNN IRUWO¡SHQGH L ILUH IDVHU PHG IHP IRUVNMHOOLJH NRPSRQHQWHU 
3UREOHPVWLOOLQJ 8WYHOJHOVH DY GDWD .RGLQJ  6DPPHQOLJQLQJ RJ .RQVHSWXD
OLVHULQJ
3UREOHPVWLOOLQJ
(Q DY GH PHVW VHQWUDOH NMHQQHWHJQHQH Sn NYDOLWDWLY IRUVNQLQJ HU LI¡OJH *XGPXQGVGyWWLU
DW©.YDOLWDWLYHIRUVNHUHDYJUHQVHUI¡UVWIRUVNQLQJVRPUnGHWPHQIHOWDUEHLGHW
RJ VHQVLWLYLWHWHQ L IRUVNQLQJVVLWXDVMRQHQ ELGUDU WLO HW \WWHUOLJHUH DYJUHQVHW IRNXVª , GHQQH
VWXGLHQYDUGHQLQQOHGHQGHKHQVLNWHQnXQGHUV¡NHDOOPHQQO UHUVWXGHQWHQHVIRUVWnHOVHDYEnGH
VLQ XWYLNOLQJVSURVHVV RJ RSSQnGGH NRPSHWDQVH L O¡SHW DY SUDNVLVSHULRGHQH , PLQ
SURVMHNWEHVNULYHOVH IUD  DUEHLGHW MHJ XW IUD I¡OJHQGH RYHURUGQHGH SUREOHPVWLOOLQJ
©+YRUGDQIUHPPHUSUDNVLVO ULQJHQLDOOPHQQO UHUXWGDQQLQJHQHQIRUPnOVWMHQOLJXWYLNOLQJRJ
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
VWXGHQWHQHVRSSOHYHOVHDY O UHUNRPSHWDQVH"ª'HWWH WHPDWLVNH IRNXVKDU LPLGOHUWLGXWYLNOHW
VHJEDVHUW Sn DWPLQH HPSLULVNH IXQQGHQRYHURUGQHGHSUREOHPVWLOOLQJHQRJPLQ IRUVWnHOVH
VRPIRUVNHUHQGUHWJMHQQRPKHOH IRUVNQLQJVSURVHVVHQ*MHQQRPPLQDEGXNWLYH VWUDWHJL IDQW
MHJ HWWHU KYHUW XW DW MHJ NXQQH EHO\VH KYD VRP NDUDNWHULVHUWH IRUVNQLQJVGHOWDNHUQHV
UHIOHNVMRQHUYHGnWDXWJDQJVSXQNWLKYDGHYDURULHQWHUWPRWIRUDQNUHWLRJKYLONHQO ULQJGH
JD XWWU\NN IRU L O\V DY'DOVJDDUGV  WHRUL RP UHIOHNVLYPHGLHULQJ 6OLN HU MHJ IRUWVDWW
LQWHUHVVHUW L RP SUDNVLVRSSO ULQJHQ ELGUDU WLO HQ ©IRUPnOVWMHQOLJ XWYLNOLQJ RJ VWXGHQWHQHV
RSSOHYHOVHDYO UHUNRPSHWDQVHªPHQIRUVNQLQJVVS¡UVPnOHQHKDUEOLWWPHUQ\DQVHUWRJVSLVVHW
HWWHU KYHUW VRP MHJ DQDO\VHUWH PLQH GDWD 2EVHUYDVMRQHQH RJ WRONQLQJHQH VRP EOH JMRUW
XQGHUYHLVLVWXGLHQDYJUHQVHWSUREOHPVWLOOLQJHQRJDQDO\VHQEOHJUDGYLVPHUNRQVHQWUHUWUXQGW
GHIRUWRONHGHVDPPHQKHQJHQHLGDWD
9DOJDYGDWD
,QQOHGQLQJVYLV L PLQ nSQH XWYHOJHOVH DY GDWD YDU DOW LQWHUHVVDQW %nGH WUDQVNULSVMRQHQH IUD
LQWHUYMXVDPWDOHQH RJ WHNVWHU IUD ORJJHQH EOH OHVW IUD VWDUW WLO VOXWW RJ DOOH GLVNXVMRQHU L
YHLOHGQLQJVWLPHQHEOH VWXGHUWQ¡\H(WWHUGHQ I¡UVWHDQDO\WLVNH IDVHQEOHRSSPHUNVRPKHWHQ
PHU UHWWHWPRWXWWDOHOVHUUHODWHUW WLOP¡QVWUHQHVRPEOHRSSGDJHW LGHQ LQQOHGHQGHNRGLQJHQ
VDPPHQOLJQLQJHQ RJ NRQVHSWXDOLVHULQJHQ 'HQQH XWYHOJHOVHQ GDQQHW XWJDQJVSXQNW IRU
WRONQLQJHQHVRPEOHJMRUWLGHQDQGUHIDVHQRJGDWDHQHVRPLOOXVWUHUWHGHXOLNHNDWHJRULHQH
'HQWUHGMHIDVHQEOHLQLWLHUWYHGnYHOJHLOOXVWUHUHQGHXWWDOHOVHUIUDGHI¡UVWHNDWHJRULHQHVRP
RJVn EHVNUHY NMHUQHIHQRPHQHW 6WUDXVV 	 &RUELQ   HOOHU GHW IRUWRONHGH
KRYHGWHPDHW L DOOPHQQO UHUVWXGHQWHQHV YHUEDOLVHUWH UHIOHNVMRQHU L VLQ SUDNVLVRSSO ULQJ
8WYHOJHOVHQ DY GDWD EOH VXNVHVVLYW EDVHUW Sn DQWDNHOVHQH VRP EOH XWYLNOHW RJ IRUPXOHUW MI
 'HQ DEGXNWLYH VWUDWHJLHQ L DQDO\VHQ RJ WRONQLQJHQ DY GDWD V  7LO VOXWW L GHQ
VHOHNWLYH XWYHOJHOVHQ YDU GHW EDUH GH GDWD VRP JD PHU LQIRUPDVMRQ RP NMHUQHIHQRPHQHW L
VWXGLHQVRPYDULQWHUHVVDQW
.RGLQJ
,NRGLQJVSURVHVVHQEOHGHHPSLULVNHGDWDHQHEHDUEHLGHWWLOHQVWDGLJPHUWHRUHWLVNIRUP)¡UVW
PHG V\PEROHU VRP HWWHU KYHUW JD LGHHU WLO KYRUGDQ GDWD NXQQH EOL VRUWHUW RJ VHQHUH WLO
DQWDNHOVHUUHODWHUWWLOVDPPHQKHQJHQPHOORPGHP&KDUPD]6WUDXVV	&RUELQ
.RGLQJHQEOHXWI¡UWJMHQQRPWUHDQDO\WLVNHIDVHU
$'HQ nSQH NRGLQJHQ YDU GHQ LQQOHGHQGH NRGLQJVSURVHVVHQ GHU GH HPSLULVNH GDWDHQH EOH
XQGHUV¡NWIRUWRONHWRJVDPPHQOLJQHWIRUI¡UVWHJDQJ&KDUPD].RGHQHIUD
GHQQH SURVHVVHQ GDQQHW JUXQQODJ IRU GHQ HWWHUI¡OJHQGH RUJDQLVHULQJHQ DY EHJUHSHU


NDWHJRULVHULQJ RJ YDU QDYQ HOOHU PHUNHODSSHU VRP EOH JLWW WLO IRU HNVHPSHO LGHHU
KDQGOLQJHU HOOHU NDUDNWHULVWLNNHU HWWHU HQ Q¡\H JMHQQRPOHVQLQJ DY WUDQVNULSVMRQHQH IUD
LQWHUYMXVDPWDOHQHRJUHIOHNVMRQVORJJHQH
% ,GHQDNVLDOHNRGLQJHQXQGHUV¡NWHMHJIRUKROGHWPHOORPNRGHQHIUDGHQnSQHNRGLQJHQRJ
GH HPSLULVNH GDWDHQH EOH NDWHJRULVHUW L PHQLQJVVDPPHQKHQJHU )RUWRONQLQJHQ E\JJHW L
I¡UVWHRPJDQJXWHOXNNHQGHSnIRUVNQLQJVGHOWDNHUQHVYHUEDOLVHUWH UHIOHNVMRQHU6WUDXVV	
&RUELQPHQEOHYLGHUHXWYLNOHWYHGnVHGHLO\VDYWHRULVRPEOHYXUGHUWVRP
UHOHYDQW MI 'HQ DEGXNWLYH VWUDWHJLHQ L DQDO\VHQ RJ WRONQLQJHQ DY GDWD V 
6RPHQ YHLOHGHQGH VWUXNWXU L GHWWH DUEHLGHW EUXNWH MHJ WR DQDO\WLVNH YHUNW¡\ XWYLNOHW DY
6FRWW   ©7KH FRQGLWLRQDO UHODWLRQVKLS JXLGHª RJ ©7KH UHIOHFWLYH FRGLQJ
PDWUL[ªVHVRJV
&'HQ VHOHNWLYH NRGLQJHQ YDUGHQ VLVWH IDVHQ L NRGLQJVSURVHVVHQ ©3n HQRYHUGUHYHQPnWH
EHVWnU GHQ >VHOHNWLYH NRGLQJHQ@ DY DOOH DQDO\VHSURGXNWHQH IRUWHWWHW L QRHQ In RUG VRP
V\QHVnIRUNODUHKYDIRUVNQLQJHQGUHLHUVHJRPª3RVWKROP+HUEOHGDWDLJMHQ
YHYGVDPPHQWLOHQORJLVNKHOKHWUXQGWNMHUQHIHQRPHQHWVRPEOHNRQVWUXHUWLGHQDNVLDOH
NRGLQJHQ .MHUQHIHQRPHQHW UHSUHVHQWHUWH IRUVNQLQJHQV KRYHGWHPD RJ EOH EHVNUHYHW DY
XQGHUNDWHJRULHQH VRPXWYLNOHW VHJ L O¡SHW DYNRGLQJVSURVHVVHQ ©$ FHQWUDO FDWHJRU\KDV
DQDO\WLFDO SRZHU :KDW JLYHV LW WKDW SRZHU LV LWV DELOLW\ WR SXOO WKH RWKHU FDWHJRULHV
WRJHWKHU WR IRUP DQ H[SODQDWRU\ ZKROHª 6WUDXVV 	 &RUELQ   *MHQQRP n
DQDO\VHUHNMHUQHIHQRPHQHWEOHGHWOHWWHUHnDQDO\VHUHWRWDOLWHWHQLGHHPSLULVNHGDWDHQHRJ
GHUPHG In LQQVLNW L GHW VHQWUDOH IHQRPHQHW NQ\WWHW WLO O UHUVWXGHQWHUV YHUEDOLVHUWH
UHIOHNVMRQHU L SUDNVLVRSSO ULQJHQ'HQQH VHOHNWLYHNRGLQJHQ UHVXOWHUWH L WUH DUWLNOHU VRP
SUHVHQWHUHVLNDSLWWHOV
6DPPHQOLJQLQJ
-HJ JMHQQRPI¡UWH HQ NRPSDUDWLY DQDO\VH SDUDOOHOW PHG NRGLQJHQ 'HQQH NRQWLQXHUOLJH
VDPPHQOLJQLQJHQPHOORP NRGHQH VRP XWYLNOHW VHJ JHQHUHUWH LGHHU RP KYRUGDQ IRUVNMHOOLJH
IHQRPHQHUNXQQHEOLRUJDQLVHUWLXOLNHNDWHJRULHURJKYRUGDQGLVVHIRUKROGWVHJWLOKYHUDQGUH
'HQNRQVWDQWHVDPPHQOLJQLQJHQYDUHQSURVHVVGHULQQKROGHWLNRGHQHEOHYXUGHUWLIRUKROGWLO
OLNKHWHURJXOLNKHWHU*MHQQRPGLVVHVDPPHQOLJQLQJHQHEOHGDWDHQHVRUWHUWI¡ULQGLNDWRUHUEOH
NRGHWWLOEHJUHSHUP¡QVWUHRJWLOVOXWWHQWHRUHWLVNVDPPHQKHQJ
.RQVHSWXDOLVHULQJ
)RUPnOHW PHG GHQ NRQVWDQW NRPSDUDWLYH DQDO\VHQ YDU n XWYLNOH WHRUL RJ GHUIRU YDU
NRQVHSWXDOLVHULQJVHOHPHQWHW YLNWLJ L IRUVNQLQJVSURVHVVHQ %nGH NRGLQJHQ RJ


VDPPHQOLJQLQJHQ YDU HJHQWOLJ NRQVHSWXDOLVHUHQGH HOHPHQWHU RJ LQYROYHUWH HQ NRQWLQXHUOLJ
JHQHUHULQJDYK\SRWHVHUIUDGHHPSLULVNHGDWDHQH)¡UVWKDQGOHWGHWWHRPKHQGHOVHVIRUO¡SVn
RPKYRUGDQGLVVHNXQQHEOLNDUDNWHULVHUWRJNDWHJRULVHUWRJWLOVOXWWKYRUGDQGLVVHYDUUHODWHUW
WLO KYHUDQGUH RJ KYRUGDQ GH NXQQH EOL IRUPHW VRP HQ RYHURUGQHW SURVHVV L IRUP DY HQ
EHVNULYHQGHWHRUL
$1$/<6(2*72/.1,1*63526(66(1
,GHWI¡OJHQGHYLO MHJEHVNULYHKYHUHQNHOWIDVHL WDEHOOV6HOYRPIDVHQHLUHDOLWHWHQ
RYHUODSSHW L VWRU JUDG SUHVHQWHUHV GH KHU VHSDUDW IRU n JM¡UH IRUVNQLQJVSURVHVVHQ OHWWHUH
WLOJMHQJHOLJRJWUDQVSDUHQWIRUOHVHUHQ
$QDO\VHIDVH$)UDUnGDWDWLOEHQHYQHOVHDYLQGLNDWRUHU
)DVHQ VWDUWHWPHG n OHVH DOOH WUDQVNULSVMRQHQH RJ UHIOHNVMRQVORJJHQH HWWHU DW MHJ KDGGH ODJW
GLVVH LQQ VRP NLOGHU L 465 19LYR )RUWRONQLQJHQ VWDUWHW PHG GHQ nSQH NRGLQJHQ 'HQQH
OLQMHIRUOLQMHRJ©LQYLYRNRGLQJHQªHWEHJUHSVRPEOLUEUXNWIRUnUHIHUHUHWLONRGHQHVRP
EOLUWDWWGLUHNWHIUDIRUVNQLQJVGHOWDNHUQHVHJQHRUGIRUKLQGUHWHQSUHPDWXUNRQVHSWXDOLVHULQJ
&KDUPD]   VH YHGOHJJ  , GHWWH DUEHLGHW EOH IRUVNQLQJVGHOWDNHUQHV XWWDOHOVHU
UHGXVHUWWLONRGHUNDOW©QRGHVªL46519LYR'HQQHSURVHVVHQEOHJMHQWDWWIOHUHJDQJHURJ
DYVOXWWHW QnU V¡NHW LNNH JD Q\ LQIRUPDVMRQ 'HQ nSQH NRGLQJHQ YDU EnGH WLGNUHYHQGH RJ
DQVWUHQJHQGHDUEHLGPHQ46519LYRKMDOSPHJLSURVHVVHQPHGnVDPPHQOLJQHNDWHJRULHU
RJNRGHUSnHQHIIHNWLYPnWH+HOHWLGHQEOHKYHUXWWDOHOVHEHKDQGOHWVRPXQLNHGDWDIRUnIn
HQ LGH RP GHQ NYDOLWDWLYH PHQLQJHQ 'HWWH JMRUGH DW MHJ NRQWLQXHUOLJ XWYLNOHW LGHHU RP
KYRUGDQGHIRUVNMHOOLJHWHPDHQHNXQQHEHJUHSVIHVWHV    
 $QWDOOHW LQYLYR NRGHU ¡NWH UDVNW RJ Sn HW WLGVSXQNW KDGGH MHJ RYHU  )RU n
RUJDQLVHUH RJ VRUWHUH GLVVH RUJDQLVHUWH MHJ GHP L NRGHU VRP MHJ VHOY EHWHJQHW NDOW ©WUHH
QRGHVªL19LYR8WYLNOLQJHQDYGLVVHRUJDQLVHUHQGHNRGHQHJMRUGHGHWPXOLJnJUXSSHUHGDWD
L PHU JHQHUHOOH LQGLNDWRUHU VH YHGOHJJ  *MHQQRP VRUWHULQJHQ L EUXNHQ DY VOLNH
RUJDQLVHUHQGHNRGHUEOHGHWPXOLJIRUPHJnKnQGWHUHGDWDSnHQPHUHIIHNWLYPnWHHQQKYLV
DQDO\VHQKDGGHEOLWWXWI¡UWPDQXHOW2PHWQ\WWWHPDEOHLGHQWLILVHUWLGDWDODJHWMHJHQNRGH
VRP NXQQH UHSUHVHQWHUH GHWWH %UXNHQ DY 465 19LYR JMRUGH GHW PXOLJ n GHOH RSS RJ
RPRUJDQLVHUHGDWDRJIRUHQNOHWVOLNPLQHPXOLJKHWHU WLOn IRUVWnPHQLQJVLQQKROGHWRJJLHQ
EHVNULYHOVHDYO UHUVWXGHQWHQHVYHUEDOLVHUWHUHIOHNVMRQHU    
 'HQ nSQH NRGLQJHQ JD LGHHU RP KYRUGDQ GDWD NXQQH VRUWHUHV RJ DUUDQJHUHV
NRQVHSWXHOW 6RP HQ LQQOHGHQGH RUJDQLVHULQJ GHOWH MHJ NRGHQH EDVHUW Sn O UHUVWXGHQWHQHV


IRUVWnHOVH  )¡U EDVHUW Sn RSSVWDUWVVDPWDOHQH  8QGHU EDVHUW Sn GDJOLJH
UHIOHNVMRQVORJJHURJ(WWHUEDVHUWSnDYVOXWQLQJVVDPWDOHQHSUDNVLVRSSO ULQJVSHULRGHQH
1RHQ DY GLVVH NRGHQH KDGGH VDPPH EHWHJQHOVH VRP IRU HNVHPSHO O UHUVWXGHQWHQHV
©IRUVWnHOVH DY XWYLNOLQJª 'LVVH NRGHQH EOH LPLGOHUWLG KROGW VHSDUDW L GHQQH DQDO\VHIDVHQ
 46519LYR KDU HWPRGHOOE\JJLQJVYHUNW¡\ VRP JM¡U GHWPXOLJ n SUHVHQWHUH NRGHQH
GLDJUDPPDWLVN'LVVHPRGHOOHQHEOHEUXNWJMHQQRPKHOHIRUVNQLQJVSURVHVVHQIRUnXQGHUV¡NH
GH DQDO\WLVNH REVHUYDVMRQHQH 0RGHOOHQH EOH NRQWLQXHUOLJ PHU NRPSOHNVH RJ
IOHUGLPHQVMRQDOH9HGnYLVHGHYDULHUWHGLPHQVMRQHQH DYHQHQNHOWNDWHJRULRJKYRUGDQGH
KHQJHU VDPPHQPHG DQGUH NRQVHSWHU RJ NDWHJRULHU EOH GHW HQNOHUH n XWIRUVNH IRUKROG VRP
HOOHUVYLOOHY UWYDQVNHOLJnIRUVWn(WWHUKYHUDQDO\VHIDVHODJHWMHJHQRSSVXPPHULQJVPRGHOO
IRU n KROGH RYHUVLNW VH YHGOHJJ  IRU GHQ RSSVXPPHUHQGH PRGHOOHQ HWWHU GHQ I¡UVWH
DQDO\VHIDVHQ        
 .RQWLQXHUOLJJMHQQRPIRUVNQLQJVSURVHVVHQVNUHY MHJPHPRHURPKHOHSURVMHNWHWRP
GHHPSLULVNHGDWDHQHRPDQDO\VHQRJNRGHQHVHYHGOHJJIRUHNVHPSHOSnHWPHPRHWWHU
GHQI¡UVWHDQDO\VHIDVHQ,GHHQIUDGHQnSQHNRGLQJHQYDUHQSUHPDWXUWHRUHWLVHULQJVRPYDU
VNUHYHW L PHPRHU RJ GDQQHW JUXQQODJHW IRU GHQ YLGHUH DQDO\VHQ 'LVVH PHPRHQH EOH RJVn
OLQNHWWLOVSHVLILNNHGDWDNLOGHUHOOHUNRGHUYHGnEUXNHNRPPHQWDU©DQQRWDWLRQªIXQNVMRQHQ
0HPRHQHEOHVHQHUHEUXNWQnUMHJEHJ\QWHnVDPPHQOLJQHPLQHIXQQPHGUHOHYDQWWHRULLGHQ
VLVWHIDVHQ         
$QDO\VHIDVH%)UDLQGLNDWRUHUWLOG\QDPLVNHEHJUHSHU
(WWHU GHQ I¡UVWH DQDO\VHIDVHQ KDGGH MHJ InWW QRHQ LGHHU RP KYRUGDQ MHJ NXQQH VRUWHUH
GDWDPDWHULDOHW $UEHLGHW EOH VWUXNWXUHUW HWWHU ©7KH FRQGLWLRQDO UHODWLRQVKLS JXLGHª HW
DQDO\VHULQJVYHUNW¡\XWYLNOHWDY6FRWWIRUnVW¡WWHXWYLNOLQJHQDYPLQIRUVWnHOVH
IRU GH EHWLQJHGH UHODVMRQHOOH IRUKROGHQH L NDWHJRULHQH 'HWWH YHUNW¡\HW IXQJHUWH VRP HQ
EURE\JJHU LGHQNRQVWDQWNRPSDUDWLYHSURVHVVHQ IUDnSHQ WLO DNVLDONRGLQJV WDEHOO V
 6HOYRP6WUDXVVRJ&RUELQKHYGHUDWIRUVNHUHVRPEUXNHUNRQVWDQWNRPSDUDWLY
PHWRGH Pn DUEHLGH IRU n ³XQFRYHU UHODWLRQVKLSV DPRQJ FDWHJRULHV « E\ DQVZHULQJ WKH
TXHVWLRQVRIZKRZKHQZK\KRZDQGZLWKZKDWFRQVHTXHQFHV«WRUHODWHVWUXFWXUHZLWK
SURFHVV´VKDUGHLNNHJLWWQRHQHNVSOLVLWWIRUNODULQJSnKYRUGDQGHWWHNDQJM¡UHV6FRWW
KDULPLGOHUWLGXWYLNOHW©7KHFRQGLWLRQDOUHODWLRQVKLSJXLGHªVRPHWYHUNW¡\PDQ
NDQVW¡WWHVHJWLOLNRGLQJVIDVHQ       
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$QYHQGHOVHQDYGHWWHDQDO\VHULQJVYHUNW¡\HWJMRUGHDWGHQO¡VHRSSVWLOOLQJHQDYNRQVHSWHURJ
LQGLNDWRUHU IUDGHQ nSQHNRGLQJHQEOHRPIRUPHW WLO HW NODUHUHP¡QVWHU+RYHGWHPDHQHNRP
GHUPHG NODUHUH IUHP VDPWLGLJ VRP GHW NXQQH WRONHV KYRUGDQ GLVVH SnYLUNHW KYHUDQGUH
KYRUGDQ GH XWYLNOHW VHJ RYHU WLG RJ KYRUGDQ GH SnYLUNHW IRUVNQLQJVGHOWDNHUQHV IRUVWnHOVH
 -HJ VWLOWH PHJ I¡OJHQGH VS¡UVPnO L NDWHJRULXWDUEHLGHOVHQ  ©+YD HU GHQQH
NDWHJRULHQ"ª©1nURSSVWnUGHQQHNDWHJRULHQ"ª©+YRUIRURSSVWnUGHQQHNDWHJRULHQ"ª
©+YRUGDQRSSVWnUGHQQHNDWHJRULHQ"ª©+YLONHNRQVHNYHQVHUKDUGHQQHNDWHJRULHQ"ª
%DVHUW Sn PLQH V¡N L GDWD NXQQH MHJ JMHQQRP GLVVH VS¡UVPnOHQH XWYLNOH HQ IRUVWnHOVH IRU
NDWHJRULHQHV NRQWHNVWXHOOH IRUKROG RJ JUHQVHU L WLOOHJJ WLO n LGHQWLILVHUH VDPPHQKHQJHQ
PHOORP NDWHJRULHQH LQNOXGHUW IRUVWnHOVHQ DY GHQ G\QDPLVNH SURVHVVHQ RYHU WLG 'HW VLVWH
VS¡UVPnOHW RP NDWHJRULHQV NRQVHNYHQVHU NUHYGH L WLOOHJJ DW MHJ UHIOHNWHUWH RYHU GHQ
RYHURUGQHGH PHQLQJHQ PHG NDWHJRULHQ RJ YDU VOLN KHQVLNWVPHVVLJ IRU PLQ JUDQVNQLQJ DY
KRYHGSUREOHPVWLOOLQJHQ
$QDO\VHIDVH&0¡QVWHUV¡N
,GHQQH IDVHQEHQ\WWHW MHJ ©5HIOHFWLYHFRGLQJPDWUL[ª VH WDEHOO V VRP L OLNKHWPHG
©7KH FRQGLWLRQDO UHODWLRQVKLS JXLGHª HU XWYLNOHW DY 6FRWW   'HWWH DQDO\WLVNH
KMHOSHPLGGHOIXQJHUWHVRPHQEURE\JJHULGHQNRQVWDQWNRPSDUDWLYHSURVHVVHQPHOORPDNVLDO
RJVHOHNWLYNRGLQJ+HUEOHGHWRJVnNODUHUHKYLONHSURVHVVHUIRUXWVHWQLQJHURJGLPHQVMRQHU
VRP XWVSLOWH VHJ L IRUVNQLQJVGHOWDNHUQHV YHUEDOLVHUWH UHIOHNVMRQHU 'HUPHG YDU RJVn GHQ
VHOHNWLYHNRGLQJVIDVHQSnEHJ\QW       
 (WKRYHGPnOPHGnXWDUEHLGH ©5HIOHFWLYH FRGLQJPDWUL[ª VRPHW UHODVMRQHOW KLHUDUNL
YDU n NRQWHNVWXDOLVHUH NMHUQHIHQRPHQHW ± GHW VHQWUDOH IHQRPHQHW VRP DOOH GH DQGUH
NDWHJRULHQH NDQ NQ\WWHV WLO (WWHU Q¡\H JUDQVNLQJ DY GDWD L ©7KH FRQGLWRQDO UHODWLRQVKLS
JXLGHªRJ VRUWHULQJ DYNDWHJRULHQH L HQSURVHVV EOH O UHUVWXGHQWHQHVSUDNWLVNHKDQGOHNUDIW
IRUWRONHW VRP NMHUQHIHQRPHQHW RJ DOOH GH DQGUH NDWHJRULHQH XWDUEHLGHW L DQDO\VHIDVH % EOH
XQGHUNDWHJRULHU VRP EHVNUHY GHWWH 6OLN YDU DUEHLGHW PHG n LGHQWLILVHUH HOHPHQWHQH L
©5HIOHFWLYHFRGLQJPDWUL[ªEHWLQJHWDY VDPPHQNREOLQJHQHVRPEOH IRUWRONHW L ©&RQGLWLRQDO
5HODWLRQVKLS*XLGHª$UEHLGHWPHG ©5HIOHFWLYH FRGLQJPDWUL[ª YDUPHJHW WLGNUHYHQGH -HJ
RSSOHYGH GHW VRP n OHJJH VDPPHQ HW SXVOHVSLOO HWWHU KYHUW VRP MHJ SU¡YGH n SODVVHUH HW
HOHPHQW L JDQJHQ LQQWLO GHW KHOH SDVVHW VDPPHQ VOLN GHW NRP IUHP L GH HPSLULVNH GDWD
$UEHLGHWPLWWLDQDO\VHIDVH&JHQHUHUWHWRONQLQJHUVRPLMHJLDQDO\VHIDVH'YLGHUHXWYLNOHWRJ
IRUHGOHWLWUHDUWLNOHUJMHQQRPHQWHWWHUHWRONQLQJDYGDWDLO\VDYWHRULRJWLGOLJHUHIRUVNQLQJ
'HWWHDUEHLGHWEOLUQ UPHUHEHVNUHYHWLQHVWHNDSLWWHOGHUMHJVDPPHQIDWWHURJGU¡IWHUIXQQHQH


L O\V DY WLGOLJHUH IRUVNQLQJ O UHUXWGDQQLQJHQV LQWHQVMRQHU RJ 'DOVJDDUGV  WHRUL RP
UHIOHNVLYPHGLHULQJ



 )8112*6$00(1)$77(1'('5)7,1*
, GHWWH NDSLWWHOHW YLO MHJ VDPPHQIDWWH IXQQHQH VRP EOH LQWURGXVHUW L NDSLWWHO ILUH
8WJDQJVSXQNWHWIRUGHQQHVWXGLHQYDUDWO UHUVWXGHQWHUEnGHL1RUJH+HJJHQ	'DPVJDDUG
 VWUHP  RJ LQWHUQDVMRQDOW &RFKUDQ6PLWK )HLPDQ1HPVHU 0F,QW\UH 	
'HPHUV 'DUOLQJ+DPPRQG	%UDQVIRUG  V\QHV n YXUGHUH SUDNVLVRSSO ULQJHQ
VRPGHQPHVWYHUGLIXOOHGHOHQDYVLQO UHUXWGDQQLQJ(WPnOIRUPHJVRPIRUVNHUYDUGHUIRUn
XWIRUVNHGHUHVYHUEDOLVHUWHUHIOHNVMRQHUNQ\WWHWWLOGHUHVHUIDULQJHULSUDNVLVRSSO ULQJHQXWIUD
I¡OJHQGHSUREOHPVWLOOLQJ
+YD NDUDNWHULVHUHU ILUH DOOPHQQO UHUVWXGHQWHUV YHUEDOLVHUWH UHIOHNVMRQHU RP VLQ
SUDNVLVRSSO ULQJLGHUHVWUHGMHVWXGLHnU"
0LQHGDWDYLVWHDWIRUVNQLQJVGHOWDNHUQHVUHIOHNVMRQHUNXQQHNDUDNWHULVHUHVJMHQQRPnEHO\VH
KYDGHYDURULHQWHUWPRWO ULQJHQGHJDXWWU\NNIRURJKYRUGDQGHEOHIRUDQNUHW$YGHQQH
JUXQQ V¡NWH MHJ n VYDUH Sn GHQ RYHURUGQHGH SUREOHPVWLOOLQJHQ JMHQQRP I¡OJHQGH
IRUVNQLQJVVS¡UVPnO
 +YDHUDOOPHQQO UHUVWXGHQWHQHRULHQWHUWPRWLVLQHUHIOHNVMRQHU"
 +YLONHQO ULQJNRPPHUWLOXWWU\NNLDOOPHQQO UHUVWXGHQWHQHVUHIOHNVMRQHU"
 +YRUGDQIRUDQNUHVDOOPHQQO UHUVWXGHQWHQHVUHIOHNVMRQHU"
6RPEHVNUHYHWLNDSLWWHOILUHVUHVXOWHUWHDUEHLGHWLGHWUHI¡UVWHIRUVNQLQJVIDVHQHWLO
XWYLNOLQJHQ DY GHW VRP EOH WRONHW VRP VWXGLHQV NMHUQHIHQRPHQ IRUVNQLQJVGHOWDNHUQHV
SUDNWLVNH KDQGOHNUDIW'HQ DNVLDOH NRGLQJHQ RJ DUEHLGHWPHG ©7KH FRQGLWLRQDO UHODWLRQVKLS
JXLGHªVHWDEHOOVRJ©5HIOHFWLYHFRGLQJPDWUL[ªVHWDEHOOVEOHHWWHUIXOJWDYHQ
VHOHNWLYNRGLQJGHUVWXGLHQVIXQQEOHLQWHJUHUWIRUWRONHWRJIRUHGOHWLIRUPDYWUHDUWLNOHUVRP
WLOVDPPHQXWJMRUGHGHQVLVWHDQDO\WLVNHIDVHQLGHQWLILNDVMRQDYHQNMHUQHSURVHVVVHWDEHOO
V          
 ,GHWI¡OJHQGHYLOMHJI¡UVWSUHVHQWHUHVWXGLHQVWUHVLVWHDUWLNOHURJYLVHWLOKYRUGDQGH
EHO\VHU VWXGLHQV IRUVNQLQJVVS¡UVPnO 'HUHWWHU SUHVHQWHUHU MHJ VWXGLHQV NMHUQHIHQRPHQ ±
IRUVNQLQJVGHOWDNHUQHV SUDNWLVNH KDQGOHNUDIW ± I¡U MHJ WLO VOXWW RSSVXPPHUHU RJ GU¡IWHU
VDPPHQKHQJHQH L PLQ WRONQLQJ DY GHUHV XWYLNOLQJVSURVHVV L O\V DY O UHUXWGDQQLQJHQV
LQWHQVMRQHU


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+DXJDQ - $ 0RHQ 7 	  .DUOVGyWWLU 5  ([SORUDWLRQ RI 1RUZHJLDQ 6WXGHQW
7HDFKHUVC 5HODWLRQDO &RQFHUQV GXULQJ ,QWHUQVKLSV86&KLQD (GXFDWLRQ 5HYLHZ % 

,GHQQHDUWLNNHOHQXWIRUVNHUMHJGHILUHIRUVNQLQJVGHOWDNHUQHVUHODVMRQVRULHQWHUWHPnOVHWWLQJXW
IUD I¡OJHQGH SUREOHPVWLOOLQJ ©:KDW PRWLYDWHV IRXU 1*7( *UDGH  VWXGHQW WHDFKHUVC
UHODWLRQDOFRQFHUQVZLWKSXSLOVGXULQJLQWHUQVKLSV"ª    
 $QDO\VHQRJWRONQLQJHQDYUHIOHNVMRQHQHLQGLNHUWHDWEODQWDOOHPnOHQHVRPNRPPHUWLO
XWWU\NN L IRUVNQLQJVGHOWDNHUQHV YHUEDOLVHUWH UHIOHNVMRQHU EOH GHW n HWDEOHUH RJ YHGOLNHKROGH
UHODVMRQHUPHGHOHYHQHYHNWODJWPHVW'HWWHI¡UHUWLOKDQGOLQJHUVRPLDUWLNNHOHQEOLUUHIHUHUW
WLO VRP ©FDULQJ HQFRXQWHUVª EDVHUW Sn 1RGGLQJV   ©(WKLFV RI &DUHª )XQQHQH
NRUUHVSRQGHUHUPHGWLGOLJHUHIRUVNQLQJVRPNRQNOXGHUHUPHGDWO UHUVWXGHQWHUI¡UVWRJIUHPVW
HURSSWDWWDYPHOORPPHQQHVNHOLJHDVSHNWHULUROOHQVRPO UHU0LQRUHWDO0XUSK\HW
DO)OHUHIRUVNHUHIU\NWHUDWGHWWHNDQY UHHWXWWU\NNIRUHQPDQJHOIXOOIRUHVWLOOLQJRP
O UHU\UNHWV NRPSOHNVLWHW RJ DW HQ VOLN RULHQWHULQJ NDQ Jn Sn EHNRVWQLQJ DY DQGUH VHQWUDOH
DVSHNWHU VRP IDJOLJ RJ SHGDJRJLVN NXQQVNDS )DMHW HW DO VWUHP  , O¡SHW DY
DQDO\VHSURVHVVHQ IDQW MHJ LPLGOHUWLG DW IRUVNQLQJVGHOWDNHUQHV PnOVWUXNWXU V\QWHV n Y UH
VRILVWLNHUWRJVWUDWHJLVNVDPPHQVDWW      
 ,DUWLNNHOHQSUHVHQWHUHUMHJLOOXVWUHUHQGHVLWDWHURJGU¡IWHUKYRUIRUIRUVNQLQJVGHOWDNHUQH
YHNWOHJJHU GHW n HWDEOHUH RJ YHGOLNHKROGH UHODVMRQHUPHG HOHYHQH L Vn VWRU JUDG VRP GH JD
XWWU\NNIRU)XQQHQHLQGLNHUHUDWGHXWI¡UHU©FDULQJHQFRXQWHUVªEnGHIRUnLYDUHWDVLQHHJQH
IRUXWVHWQLQJHU IRU KDQGOLQJ L UROOHQ VRP O UHU RJ HOHYHQHV IRUXWVHWQLQJHU IRU O ULQJ
6DPPHQKHQJHQ PHOORP EHKRYHQH PRWLYHQH GHW UHODVMRQVRULHQWHUWH PnOHW RJ
IRUVNQLQJVGHOWDNHUQHV ©FDULQJ HQFRXQWHUVª EOLU SUHVHQWHUW YHG KMHOS DY HQ PRGHOO +HU
NRPPHUGHW IUHPDWGHUHV UHODVMRQVRULHQWHULQJVW\UHVDY WUHPRWLYGUHYHWDY WUHEHKRY'HW
I¡UVWHPRWLYHWEDVHUWSnHQHWLVNDQVYDUVI¡OHOVHHUUHODWHUWWLOIRUVNQLQJVGHOWDNHUQHV¡QVNHRP
nLYDUHWDHOHYHQHVI¡OHOVHU'HWDQGUHPRWLYHWGUHYHWDYHWEHKRYIRUWU\JJKHWHUUHODWHUWWLOHW
¡QVNHRPnLYDUHWDHJQHI¡OHOVHU'HWWUHGMHPRWLYHWGUHYHWDYHWEHKRYIRUNXQQVNDSRPKYHU
HQNHOWHOHYHUUHODWHUWWLOGHUHV¡QVNHRPnNXQQHKDQGOHLUROOHQVRPO UHU7RWDOWWRONHUMHJL
DUWLNNHOHQ DW GHQQH PnOVWUXNWXUHQ HU HW XWWU\NN IRU DW IRUVNQLQJVGHOWDNHUHQV UHODVMRQV
RULHQWHULQJHUEDVHUWGHUHVPRUDOVNHYDOJRJLQWHQVMRQHOOHVWUDWHJL  
 ,OLNKHWPHG%DXPOVIRUVNQLQJILQQHUMHJVOLNDWIRUVNQLQJVGHOWDNHUQHYLVHUHQ
NODU IRUVWnHOVH IRU DW JRGH UHODVMRQHU PHG HOHYHQH HU IRUPnOVWMHQOLJ PHG WDQNH Sn PHU


RYHURUGQHGH PnOVHWWLQJHU IRU HQ O UHU 3URVHVVHQ PHG n HWDEOHUH RJ YHGOLNHKROGH JRGH
UHODVMRQHU PHG HOHYHQH V\QHV n Y UH HQ YLNWLJ IRUXWVHWQLQJ IRU XWYLNOLQJHQ DY
IRUVNQLQJVGHOWDNHUQHV RSSOHYHOVH DY WU\JJKHW NXQQVNDS RP HOHYHQH RJ GHUHV HWLVNH DQVYDU
HWWHUVRPGHDQWDUDW ©FDULQJHQFRXQWHUVªHU IRUYHQWHW L UROOHQVRPO UHU(WWHUKYHUWVRPGH
RSSOHYHU WU\JJKHW RJ KDU WLOVWUHNNHOLJ PHG NXQQVNDS RP HOHYHQH NDQ GH KDQGOH L
RYHUHQVWHPPHOVH PHG VLWW HWLVNH LGHDO 'HWWH VNDSHU HW KDQGOLQJVURP VRP I¡UHU WLO DW
IRUVNQLQJVGHOWDNHUQHNDQHWDEOHUHHQGDG\SHUHUHODVMRQHUIRUVWHUNHVLQHPXOLJKHWHUWLOnXW¡YH
XQGHUYLVQLQJRJNODVVHOHGHOVHRJGHUPHGIDVLOLWHUHHOHYHQHVO ULQJRJXWYLNOLQJ
 6WXGLHQVIXQQLQGLNHUHUDWGLVNXVMRQHQRPO UHUVWXGHQWHUVYHNWOHJJLQJDYUHODVMRQHOOH
DVSHNWHU YHG O UHU\UNHW E¡U Q\DQVHUHV RJ LNNH HQVLGLJ DYIHLHV VRP HW XWWU\NN IRU HQ
PDQJHOIXOO IRUVWnHOVH HWWHUVRP IRUVNQLQJVGHOWDNHUQH JLU XWWU\NN IRU HQ LQWHQVMRQHOO RJ
VWUDWHJLVN EHYLVVWKHW L VLQ PnOVWUXNWXU 6OLN HU VWXGLHQV IXQQ HW DUJXPHQW IRU DW
O UHUXWGDQQLQJHQVDQVDWWHLNNHXWHOXNNHQGHPnIRNXVHUHSnKYDO UHUVWXGHQWHQHHURSSWDWWDY
PHQRJVnKYRUIRUGHKDUGHRULHQWHULQJHQHGHKDU'HWWHYLOJLHWEUHGHUHUHIHUDQVHJUXQQODJL
IRUKROG WLO n YXUGHUH KYRUGDQ PDQ NDQ WLOSDVVH O UHUXWGDQQLQJHQ L HQ UHWQLQJ VRP VW¡WWHU
O UHUVWXGHQWHQHVXWYLNOLQJ 
35(6(17$6-21$9$57,..(/
+DXJDQ - $ 6XEPLWWHG 6WXGHQW 7HDFKHUVCV 7RRO 2ULHQWDWLRQ GXULQJ ,QWHUQVKLSV
7LGVVNULIWHW)28LSUDNVLV
,GHQQHDUWLNNHOHQXWIRUVNHUMHJGHILUHIRUVNQLQJVGHOWDNHUQHVIRUVWnHOVHRJEUXNDYEHJUHSHQH
©YHUNW¡\ªRJ©YHUNW¡\NDVVDªXW IUD I¡OJHQGHSUREOHPVWLOOLQJ©:KDW LV WKHPHDQLQJFRQWHQW
RI IRXU1RUZHJLDQVWXGHQW WHDFKHUVH[SUHVVHG FRPSUHKHQVLRQRI WKHLU ©WRROER[ªDQGZKDW
DUHWKHVH©WRROVªRULHQWHGWRZDUGV"ª      
 , DQDO\VHQ DY GDWDHQH NRP GHW IUDP DW IRUVNQLQJVGHOWDNHUQH RIWH UHIHUHUWH WLO VLQH
©YHUNW¡\ª RJ VLQ ©YHUNW¡\NDVVHª EnGH L GHQ NROOHNWLYH YHLOHGQLQJHQ RJ L GH LQGLYLGXHOOH
LQWHUYMXHQHRJUHIOHNVMRQVORJJHQH,DUWLNNHOHQEUXNHUMHJ(QJHVWU|PVEEHVNULYHOVHDY
ZKDW KRZ ZK\ RJ ZKHUHWRDUWLIDFWV IRU n WRONH IRUVWn RJ VNLOOH GH PHGLHUHQGH
KMHOSHPLGOHQHIRUVNQLQJVGHOWDNHUQHUHODWHUHUEHJUHSHQHWLO   
 , WRONQLQJHQ DY PHQLQJVLQQKROGHW NRP GHW IUDP DW ©YHUNW¡\NDVVDª EnGH EHVWR DY
NRQNUHWH©YHUNW¡\ªZKDWRJKRZDUWLIDFWVVRPGHDQYHQGWHLVLQXQGHUYLVQLQJRJDEVWUDNWH
©YHUNW¡\ª ZK\DUWLIDFWV VRP GH DQYHQGWH L VLQH UHIOHNVMRQHU )XQQHQH LQGLNHUHU DW


IRUVNQLQJVGHOWDNHUQHV RULHQWHULQJ PRW VLQH ©YHUNW¡\ª RJ VLQ ©YHUNW¡\NDVVHª V\QHV n Y UH
IRUPnOVWMHQOLJPHGWDQNHSnXWYLNOLQJHQDYGHUHVKDQGOLQJVUHSHUWRDUVSHVLHOWQnUGHWJMHOGHU
GHUHV PXOLJKHWHU WLO n In RSSPHUNVRPKHW IUD HOHYHQH RJ RSSUHWWKROGH NRQWUROO RJ RUGHQ L
NODVVHURPPHW , WLOOHJJ V\QHV GHW VRP RP GHQQH ©YHUNW¡\NDVVDª LQQHKROGHU PHU DEVWUDNWH
DUWHIDNWHU VRP HU IRUPnOVWMHQOLJ PHG WDQNH Sn XWYLNOLQJHQ DY GHUHV UHIOHNVMRQVUHSHUWRDU
)XQQHQHLQGLNHUHULPLGOHUWLGLWUnGPHGDQQHQIRUVNQLQJ(ULWVODQG6XQGOL	6¡QGHQn
DWIRUVNQLQJVGHOWDNHUQHVEUXNDYDEVWUDNWHDUWHIDNWHU LSODQOHJJLQJHQRJHYDOXHULQJHQ
DY VLQ XQGHUYLVQLQJ YDU PLQGUH IUHPWUHGHQGH HQQ GHUHV EUXN DY NRQNUHWH DUWHIDNWHU IRU n
PHGLHUHKDQGOLQJHU,GLVNXVMRQHQGU¡IWHUMHJGHWWHIXQQHWIUDEnGHHWNULWLVNRJHWSUDJPDWLVN
SHUVSHNWLY          
 )UDHWNULWLVNSHUVSHNWLYDUJXPHQWHUHUMHJIRUDWGHQVWHUNHRULHQWHULQJHQPRWnWLOHJQH
VHJPHWRGRORJLVNHYHUNW¡\IRURSSUHWWKROGHURRJRUGHQLNODVVHURPPHWNDQJnSnEHNRVWQLQJ
DY IRUVNQLQJVGHOWDNHUQHV NULWLVNH UHIOHNVMRQ (Q VOLN RULHQWHULQJ YLO I¡UH WLO DW GH O UHU VHJ
KYRUGDQ PDQ NDQ HWDEOHUH UR RJ RUGHQ L GHW DNWXHOOH NODVVHURPPHW PHQ HWWHUVRP GH
NROOHNWLYHGLVNXVMRQHQHLYHLOHGQLQJHQLNNHGUDVRSSPRWPHUJHQHUHOOHRJDEVWUDNWHQLYnHUHU
GHW IDUH IRU DW IRUVNQLQJVGHOWDNHUQH LNNH WLOHJQHU VHJ HQ IRUVWnHOVH IRU KYRUGDQ GH DNWXHOOH
SUREOHPVWLOOLQJHQH NDQ WDV KHQV\Q WLO L EHVOHNWHGH VHWWLQJHU 6HOY RP RULHQWHULQJHQ PRW
©KYHPª RJ ©KYRUGDQª L GH NROOHNWLYH YHLOHGQLQJVWLPHQH XWYLGHU GHUHV VLWXHUWH
KDQGOLQJVUHSHUWRDU NDQ HQ PDQJHOIXOO RULHQWHULQJ PRW ©KYRUIRUª IRUKLQGUH DW
IRUVNQLQJVGHOWDNHUQHXWYLNOHUHQIRUVWnHOVHVRPRYHUVNULGHUGHQDNWXHOOHNRQWHNVWHQ
 )UDHWSUDJPDWLVNSHUVSHNWLYDUJXPHQWHUMHJLPLGOHUWLGIRUDWWLOHJQHOVHQDYNXQQVNDS
RP VLWXHUWH DUWHIDNWHU V\QHV n Y UH HQ YLNWLJ IRUXWVHWQLQJ IRU DW IRUVNQLQJVGHOWDNHUQH VNDO
NXQQHIXQJHUHVRPOHJLWLPHGHOWDNHUHLGHQVRVLRNXOWXUHOOHSUDNVLVHQYHGSUDNVLVVNROHQ2P
HOHYHQH LNNHNMHQQHU LJMHQDUWHIDNWHQHVRPDQYHQGHVYLOGH LNNHIRUVWnKYD O UHUVWXGHQWHQH
¡QVNHU n RSSQn'LVVH NRQNUHWH DUWHIDNWHQH NDQ LNNH O UHV Sn HW DEVWUDNW WHRUHWLVN QLYn Sn
O UHUK¡JVNROHQ PHQ Pn WLOHJQHV L SUDNVLVRSSO ULQJ HWWHUVRP KYHU HQNHOW O UHU DQYHQGHU
V UHJQH DUWHIDNWHU6OLN HU DUWLNNHOHQ HQNULWLNN DYGHQRYHUQHYQWH IRUVNQLQJHQVPDQJOHQGH
IUHPKHYLQJ DY IRUGHOHQH RJ Q¡GYHQGLJKHWHQ DY O UHUVWXGHQWHUV RULHQWHULQJHU PRW NRQNUHWH
DUWHIDNWHU 
  


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+DXJDQ - $ 0RHQ 7 	  .DUOVGyWWLU 5  ([SORUDWLRQ RI 1RUZHJLDQ 6WXGHQW
7HDFKHUVC 5HIOHFWLYH0HGLDWLRQ GXULQJ ,QWHUQVKLSV5HIOHFWLYH 3UDFWLFH ,QWHUQDWLRQDO
DQG0XOWLGLVFLSOLQDU\3HUVSHFWLYHV
, GHQQH DUWLNNHOHQ XWIRUVNHU MHJ KYRUGDQ GH ILUH IRUVNQLQJVGHOWDNHUQH IRUDQNUHU VLQH
UHIOHNVMRQHUXWIUDI¡OJHQGHSUREOHPVWLOOLQJ©:KDWFKDUDFWHUL]HVIRXU1RUZHJLDQWKLUGJUDGH
VWXGHQWWHDFKHUVCH[SUHVVHGFROOHFWLYHDQGLQGLYLGXDOUHIOHFWLRQVGXULQJLQWHUQVKLSV"ª
 $UWLNNHOHQ WDU XWJDQJVSXQNW L YLGHRRSSWDN DY  YHLOHGQLQJVVHVMRQHU , DQDO\VHQ
VRUWHUWH MHJ VRP EHVNUHYHW L  $QDO\VH DY YLGHREVHUYDVMRQ V  WHPDHQH L VHNV
IRUKnQGVGHILQHUWH NDWHJRULHU MI %M¡UQGDO RJ /LHEHUJV  GLGDNWLVNH UHODVMRQVPRGHOO ,
WRONQLQJHQ DY GH NROOHNWLYH GLVNXVMRQHQH PHOORP GH ILUH IRUVNQLQJVGHOWDNHUQH RJ
SUDNVLVO UHUHQNRPPHUGHWIUDPDWGHI¡UVWRJIUHPVWHURSSWDWWDYPHWRGHHOHYHQHV
O UHIRUXWVHWQLQJHURJUDPPHIRUXWVHWQLQJHU   
 (Q W\SLVN VDPWDOH L YHLOHGQLQJHQ EHJ\QWHPHG DW HQ VWXGHQW EHVNUHY HQ REVHUYDVMRQ
VRPYDUJMRUWLNODVVHURPPHWO UHIRUXWVHWQLQJHUHOOHUUDPPHIDNWRUHU'HWWHEOHHWWHUIXOJWDY
KYRUGDQKDQKXQKDGGHWDWWKHQV\QWLOGHQQHREVHUYDVMRQHQPHWRGH'HUHWWHUNRPPHQWHUWH
SUDNVLVO UHUHQ REVHUYDVMRQHQ RJ PHWRGHQ VWXGHQWHQ KDGGH EUXNW YHG n WD XWJDQJVSXQNW L
KYRUGDQKXQRJGHDQGUHO UHUQHSOHLGHnO¡VHGHWWHPHWRGHLKHQKROGWLOVNROHQRJNODVVHQV
HWDEOHUWH QRUPHU RJ UHJOHU UDPPHIDNWRUHU RJHOOHU KHQQHV NXQQVNDS RP HOHYHQH
O UHIRUXWVHWQLQJHU(WWHUVRPVDPWDOHURPGLVVHWUHWHPDHQHWDURPWUHQWôDYGHQWRWDOHWLGHQ
L YHLOHGQLQJVVHVMRQHQH NRQNOXGHUHU MHJ PHG DW GHW V\QHV VRP RP IRUVNQLQJVGHOWDNHUQH HU
VY UW OLWH RSSWDWW DY XQGHUYLVQLQJHQV LQQKROGPnO RJ YXUGHULQJ'HWWH NRUUHVSRQGHUHUPHG
DQQHQ IRUVNQLQJ VRP YLVHU DW O UHUVWXGHQWHQH HU I¡UVW RJ IUHPVW RSSWDWW DY n In LQQVLNW L
NRQWHNVWVSHVLILNNH PHWRGHU IRU n KROGH RUGHQ RJ NRQWUROO L NODVVHURPPHW IUHPIRU HQ
RULHQWHULQJPRWEnGHVLQHJHQRJHOHYHQHVO ULQJ1HUODQG2QJCRQGR	-ZDQ
 'HWWH IUDY UHW DY PHU RYHURUGQHGH HSLVWHPRORJLVNH UHIOHNVMRQHU NDQ I¡UH WLO HQ
PDQJHOIXOONULWLVNUHIOHNVMRQ6XQGOL6¡QGHQnRJVOLNSnYLUNHGHQSURIHVMRQHOOH
XWYLNOLQJHQ QHJDWLYW %DOO 	 &RKHQ  )HLPDQ1HPVHU  $QDO\VHQ DY GH
LQGLYLGXHOOH UHIOHNVMRQHQH L LQWHUYMXHQH RJ UHIOHNVMRQVORJJHQH LQGLNHUWH LPLGOHUWLG DW
IRUVNQLQJVGHOWDNHUQHV UHIOHNVMRQHU YDU PHU VWUDWHJLVN IRUDQNUHW HQQ UHVXOWDWHQH IUD
YLGHRDQDO\VHQ JD XWWU\NN IRU 'DOVJDDUGV  WHRUL RP UHIOHNVLY PHGLHULQJ JMRUGH GHW
PXOLJ n WRONH RJ IRUVWn IRUVNQLQJVGHOWDNHUQHV IRUDQNULQJHU , DUWLNNHOHQ WUHNNHU MHJ IUHP
KYRUGDQGHUHVIRUVWnHOVHDYKDQGOLQJHURJRSHUDVMRQHUVRPHUXWI¡UWHOOHUSODQOHJJHVV\QHVn


Y UH KHQVLNWVRULHQWHUW RJ IRUDQNUHW L EnGH PnOVHWQLQJHU RJ DUWHIDNWHU Sn PHU RYHURUGQHGH
QLYnHU L O\V DY/HRQWMHYV KLHUDUNLVNH LQQGHOLQJ DYDNWLYLWHWHU6OLNYLVHUPLQHGDWD L
PRWVHWQLQJWLODQQHQIRUVNQLQJ)RVVH2WWHVHQDWIRUVNQLQJVGHOWDNHUQHHUVY UW
EHYLVVWKYRUIRUGHYHOJHUnJMHQQRPI¡UHVLQHRSHUDVMRQHURJKDQGOLQJHULSUDNVLVRSSO ULQJHQ
 6RPMHJSnSHNHULDUWLNNHO+DXJDQ0RHQ	.DUOVGyWWLUHURSHUDVMRQHQHRJ
KDQGOLQJHQH I¡UVW RJ IUHPVW IRUDQNUHW L RYHURUGQHGH PnO JMHQQRP HPSLULVN UHIOHNVLY
PHGLHULQJ , WLOOHJJ ILQQHU MHJ RJVn VRP MHJ SnSHNHU L DUWLNNHO  +DXJDQ VXEPLWWHG DW
IRUVNQLQJVGHOWDNHUQH IRUDQNUHU VLQH UHIOHNVMRQHU L RYHURUGQHGH DUWHIDNWHU JMHQQRP WHRUHWLVN
UHIOHNVLY PHGLHULQJ *MHQQRP GHUHV SUDNWLVNH HUIDULQJHU RJ DEVWUDNWH YXUGHULQJHU DY GHP
V\QHV GHW VRP RP IRUVNQLQJVGHOWDNHUQHV UHIOHNVMRQVSURVHVV XWYLNOHU VHJ VRP HQ VHOYVW\UW
DNWLYLWHW          
 7LO VDPPHQJLU GHWWH XWWU\NN IRU DW IRUVNQLQJVGHOWDNHUQHV VWDGLJ EHGUH IRUVWnHOVH IRU
IRUKROGHW PHOORP REMHNWHU WLOJMHQJHOLJH DUWHIDNWHU RJ DNWLYLWHWHQ PHGLHUHU VRP QHYQW L
DUWLNNHO  +DXJDQ VXEPLWWHG HQ XWYLNOLQJ DY GHUHV UHIOHNVMRQVUHSHUWRDU L O¡SHW DY
SUDNVLVRSSO ULQJHQ$UWLNNHOHQVELGUDJWLOIHOWHWYXUGHUHVVRPWRVLGLJ)RUGHWI¡UVWHNDQGHQ
ELGUDWLOHQPHUQ\DQVHUWGLVNXVMRQRPNYDOLWHWHQSnO UHUVWXGHQWHQHVUHIOHNVMRQHULO¡SHWDY
SUDNVLVRSSO ULQJVSHULRGHQH )RU GHW DQGUH HNVHPSOLILVHUHU VWXGLHQ KYRUGDQ UHIOHNVLY
PHGLHULQJ 'DOVJDDUG  NDQ YLUNH VRP HW JRGW DQDO\WLVN NRQVHSW VRP PXOLJJM¡U
IRUVNQLQJSnUHIOHNVMRQEnGHLXWGDQQLQJRJLSUDNVLV 
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)XQQHQHLGHQQHVWXGLHQLQGLNHUHUDWIRUVNQLQJVGHOWDNHUQHLWUnGPHGDQQHQIRUVNQLQJ)DMHW
HW DO  *ROGVWHLQ 	 /DNH  YDU PHVW RSSWDWW DY n HWDEOHUH RJ YHGOLNHKROGH
UHODVMRQHUPHGHOHYHQH+DXJDQHWDO±GHHUUHODVMRQVRULHQWHUWH$QDO\VHQDYKYRUIRU
GHHURSSWDWWDYGHWWHDQW\GHULPLGOHUWLGLPRWVHWQLQJWLODQGUHIRUVNHUHVNRQNOXVMRQHUDWGHWWH
LNNH XWHOXNNHQGH HU HW XWWU\NN IRU HW ©WRPURPª VWUHP   HOOHU HQ HQVLGLJ
PDQJOHQGH IRUVWnHOVH IRU O UHU\UNHWV NRPSOHNVLWHW :HLQVWHLQ  VWUHP 
5HODVMRQVRULHQWHULQJHQSnKDQGOLQJVQLYnHW MI/HRQWMHY  HU VWUDWHJLVNSnEDNJUXQQDY
HQIRUVWnHOVHDYDWGHWWHVNDSHUKHQVLNWVPHVVLJHEHWLQJHOVHUSnRSHUDVMRQVQLYnHWMINXQQVNDS
RPHOHYHQHRJI¡OHOVHVPHVVLJHIRUXWVHWQLQJHUVRPHUDYJM¡UHQGHIRUIRUVNQLQJVGHOWDNHUQHV
PXOLJKHWHU WLO n IRUI¡OJH HW RYHURUGQHW REMHNW RP n OHJJH WLO UHWWH IRU HOHYHQHV O ULQJ RJ
XWYLNOLQJ 6OLN HU IRUVNQLQJVGHOWDNHUQHV RULHQWHULQJ PRW n HWDEOHUH RJ YHGOLNHKROGH JRGH
UHODVMRQHUPHGHOHYHQHGUHYHWDYLQWHQVMRQHQRPnVNDSHHWQ¡GYHQGLJKDQGOLQJVURP+DXJDQ


HWDO         
 ,OLNKHWPHGDQGUHVWXGLHUVNRQNOXVMRQHU%URXZHU	.RUWKDJHQ-RUGHOO
HU GHW YDQVNHOLJ n JL HW NODUW XWWU\NN IRU KYD IRUVNQLQJVGHOWDNHUQH O UHU L O¡SHW DY
SUDNVLVSHULRGHQ)XQQHQHLQGLNHUHU LPLGOHUWLGDWIRUVNQLQJVGHOWDNHUQHLVWRUJUDGHURULHQWHUW
PRWRJVOLNWLOHJQHUVHJNXQQVNDSRP©ZKDWªRJ©KRZDUWLIDFWVª(QJHVWU¡P±GHHU
KDQGOLQJVRULHQWHUWH RJ V¡NHU LQQVLNW L KYRUGDQ SUDNWLVNH KDQGOLQJVYHUNW¡\ NXOWXUHOOH
DUWHIDNWHUNDQPHGLHUH¡QVNHGHXWIDOOLNRQWDNWHQPHGHOHYHQH+DXJDQ6XEPLWWHG+DXJDQ
HW DO  'HWWH IXQQHW NRUUHVSRQGHUHU L VWRU JUDG PHG DQQHQ IRUVNQLQJ VRP ILQQHU DW
O UHUVWXGHQWHU I¡UVW RJ IUHPVW O UHU VHJ n EUXNH SUDNWLVNH KMHOSHPLGOHU IRU n RSSUHWWKROGH
RUGHQRJNRQWUROO-DKUHLH2WWHVHQRJJMHQQRPI¡UHXQGHUYLVQLQJ'HOOLFDUSLQL
 .RKOHU +HQQLQJ 	 8VPD:LOFKHV  0HG XWJDQJVSXQNW L VWXGLHQV WHRUHWLVNH
IXQGDPHQW KDU MHJ LPLGOHUWLG WRONHW GHWWH PHU SUDJPDWLVN HQQ DQGUH IRUVNHUH (GZDUGV 	
3URWKHURH   RJ DUJXPHQWHUHU IRU DW O ULQJHQ DY GH NXOWXUHOOH DUWHIDNWHQH VRP
EUXNHV LGHWDNWXHOOHNODVVHURPPHWHUHQQ¡GYHQGLJIRUXWVHWQLQJ IRUDW IRUVNQLQJVGHOWDNHUQH
VNDO NXQQH KDQGOH L UROOHQ VRP O UHU +DXJDQ VXEPLWWHG , O\V DY DNWLYLWHWVWHRULHQV
XQGHUVWUHNLQJ DY GHQPHQQHVNHOLJH XWYLNOLQJHQV VLWXHUWH QDWXU HU GHW NDQVNMH n IRUYHQWH DW
O UHUVWXGHQWHU I¡UVW HU RSSWDWW DY n WLOHJQH VHJ GH NRQWHNVWVSHVLILNNH QRUPHU UHJOHU RJ
KDQGOLQJVIRUPHU )UD GHWWH SHUVSHNWLYHW HU VOLNH DVSHNWHU HQ Q¡GYHQGLJ IRUXWVHWQLQJ IRU DW
HOHYHQH VNDO NXQQH JMHQNMHQQH O UHUDWIHUGHQ RJ VOLN IRUVWn KYD GH IRU GHP UHODWLYW XNMHQWH
O UHUVWXGHQWHQH ¡QVNHU n RSSQn .RPELQHUW PHG IRUXWVHWQLQJHQH VRP HU VNDSW L
KDQGOLQJVURPPHWV\QHVGHWWH¡NWHKDQGOLQJVUHSHUWRDUHWnI¡UHWLOHQIRUVWHUNHWRSSOHYHOVHDYn
NXQQH NRQWUROOHUH RJ VW\UH VLQH VRVLDOH RPJLYHOVHU L KHQKROG WLO IRUVNQLQJVGHOWDNHUQHV
PnOVHWWLQJ+DXJDQVXEPLWWHG+DXJDQHWDO    
 , PRWVHWQLQJ WLO DQQHQ IRUVNQLQJ )RVVH  2WWHVHQ  ILQQHU MHJ DW
IRUVNQLQJVGHOWDNHUQH IRUDQNUHU VLQH UHIOHNVMRQHU L DEVWUDNWH QLYnHU RJ KDU HQ NODU EHYLVVWKHW
RP KYRUIRU GHW HU KHQVLNWVPHVVLJ n VNDSH KDQGOLQJVURP RJ XWYLNOH VLWW KDQGOLQJVUHSHUWRDU
+DXJDQ6XEPLWWHG+DXJDQHWDO±GHHUKHQVLNWVRULHQWHUWH0LQHIXQQNQ\WWHW
WLO GH NROOHNWLYH YHLOHGQLQJVWLPHQH VW¡WWHU LPLGOHUWLG DQQHQ IRUVNQLQJ VRP ILQQHU DW
VDPPHQKHQJHQ PHOORP WHRUL RJ SUDNVLV LNNH LYDUHWDV V\VWHPDWLVN L YHLOHGQLQJHQ -DKUHLH
 6XQGOL  'HW HU I¡UVW L GH LQGLYLGXHOOH LQWHUYMXHQH RJ UHIOHNVMRQHQH DW MHJ InU
LQQV\Q L KYRUGDQ GH DQYHQGHU RYHURUGQHGH DUWHIDNWHU VRP VW¡WWH IRU VLQ SODQOHJJLQJ RJ
HSLVWHPRORJLVNH EHWUDNWQLQJHU +HU ILQQHU MHJ L PRWVHWQLQJ WLO .OHPS E DW
UHIOHNVMRQHQHRJVnO¡IWHUVHJXWRYHUGHWNRQWHNVWQ UHQLYnHW5HIOHNVMRQHQHHUI¡UVWRJIUHPVW
IRUDQNUHW L RYHURUGQHGH PnOVHWWLQJHU PHQ RJVn WLO WHRUHWLVNH DUWHIDNWHU VHOY RP GHWWH


IRUHNRPPHULPLQGUHJUDG,DUWLNNHOGU¡IWHUMHJKYRUGDQIRUVNQLQJVGHOWDNHUQHV\QHVnYLVH
HQ NULWLVN UHIOHNVMRQVHYQH JMHQQRP I¡UVW RJ IUHPVW HQ HPSLULVN PHQ RJVn HQ WHRUHWLVN
UHIOHNVLYPHGLHULQJ+DXJDQHWDO      
 (Q SUDJPDWLVN OHVQLQJ DY IXQQHQH UHODWHUW WLO DOOPHQQO UHUVWXGHQWHQHV YHUEDOLVHUWH
UHIOHNVMRQHUHUDWGHLYHLOHGQLQJVWLPHQHHUKDQGOLQJVRULHQWHUWHRJVWUDWHJLVNV¡NHUNXQQVNDSL
NXOWXUHOW IRUDQNUHGH DUWHIDNWHU VRP GH VHQHUH NDQ YXUGHUH RJ EUXNH VRP JUXQQODJ IRU VLQ
UHIOHNVLYHPHGLHULQJLIUHPWLGHQ'LVVHSUDNWLVNHHUIDULQJHQHRJPnORULHQWHUWHIRUDQNULQJHQH
YLOXWIUDGHWDNWLYLWHWVWHRUHWLVNHUDPPHYHUNHWI¡UHWLOHWVWDGLJPHUXWYLNOHWUHIOHNVMRQVHYQH
RJ GHUPHG VNDSH JUXQQODJ IRU HQ VHOYPHGLHULQJ (Q DNWLYLWHWVWHRUHWLVN DQWDNHOVH EOLU XW IUD
'DOVJDDUGV  WHRUL DW IRUVNQLQJVGHOWDNHUQHV KHQVLNWVRULHQWHULQJ XWYLGHU GHUHV
UHIOHNVMRQVUHSHUWRDU RJ VOLN VHWWHU GHP L VWDQG WLO n XWYLNOH Q\H PnOVHWWLQJHU XWYLGH VLWW
KDQGOLQJVUHSHUWRDUIRUVWHUNHVLQUHIOHNVMRQVHYQHRJGHUPHGGDQQHJUXQQODJIRUYLGHUHO ULQJ
RJXWYLNOLQJ)XQQHQHVVDPPHQKHQJSUHVHQWHUHVLILJXU   

)LJXU6DPPHQKHQJHQLIRUVNQLQJVGHOWDNHUQHVSUDNWLVNHKDQGOHNUDIW
+DQGOLQJV
RULHQWHUW
5HODVMRQV
RULHQWHUW
8WYLGHU
UHIOHNVMRQVUHSHUWRDU
)RUDQNUHUUHIOHNVMRQHQL
PnORJDUWHIDNWHU
35$.7,6.
+$1'/(.5$)7
2ULHQWHULQJHU
+DQGOLQJHU
.RQVHNYHQVHU
+HQVLNWV
RULHQWHUW


)XQQHQH LGHQQHVWXGLHQNRUUHVSRQGHUHU L VWRUJUDGPHGDQQHQ IRUVNQLQJ , VXPKHYGHU MHJ
LPLGOHUWLGDWDOOPHQQO UHUVWXGHQWHQHVYHUEDOLVHUWHUHIOHNVMRQHU LSUDNVLVRSSO ULQJHQRJVnJLU
XWWU\NNIRUQRHPHUHQQKYHUWHQNHOWIXQQ3nJUXQQODJDYIRUVNQLQJVGHOWDNHUQHVYHUEDOLVHUWH
UHIOHNVMRQHUKDU MHJ WRONHWDWGHUHVRULHQWHULQJHU IRUDQNULQJHURJRSSOHYHOVHDYHJHQ O ULQJ
JLU XWWU\NN IRU GHW MHJ YHOJHU n EHVNULYH VRP HQ SUDNWLVN KDQGOHNUDIW L O¡SHW DY SUDNVLV
RSSO ULQJHQ , ILJXU  V  NQ\WWHV VWXGLHQV IXQQ VDPPHQ L GHQQH NMHUQHNDWHJRULHQ -HJ
EUXNHU RUGHW ©SUDNWLVNª IRUGL IXQQHQH LQGLNHUHU DW GHQ HU VLWXHUW L GHQ DNWXHOOH SUDNWLVNH
NRQWHNVWHQIRUVNQLQJVGHOWDNHUQHHULRJRUGHW©KDQGOHNUDIWªIRUGLGHUHVKDQGOLQJHULNNHV\QHV
n Y UH WLOIHOGLJ RJ UHDNWLY PHQ L VWHGHW LQWHQVMRQHOO RJ SURDNWLY EDVHUW Sn JHYLQVWHQH GH
RSSOHYHUDWGHUHVUHIOHNVMRQHURJKDQGOLQJHUJLULSUDNVLV    
 *RGHUHODVMRQHUPHGHOHYHQHV\QHVnJL ©Q ULQJª WLO IRUVNQLQJVGHOWDNHUQHVSUDNWLVNH
KDQGOHNUDIWJMHQQRPnVNDSHHWQ¡GYHQGLJKDQGOLQJVURP'HWWHHULPLGOHUWLGLNNHQRN)RUn
NXQQH Qn VLQH PnO HU GH RJVn DYKHQJLJ DY HW VLWXHUW KDQGOLQJVUHSHUWRDU VRP NDQPHGLHUH
GHUHV KDQGOLQJHU Sn VWDGLJ PHU HIIHNWLYH PnWHU ± GHWWH LYDUHWDV JMHQQRP GHUHV
KDQGOLQJVRULHQWHULQJ , GHQ UHIOHNVLYH PHGLHULQJHQ L SODQOHJJLQJHQ RJ HYDOXHULQJHQ DY
XQGHUYLVQLQJ HU IRUVNQLQJVGHOWDNHUQH KHQVLNWVRULHQWHUW RJ IRUDQNUHU VLQH UHIOHNVMRQHU L GH
RYHURUGQHGH PnOHQH RJ WLO HQ YLVV JUDG L WHRUHWLVNH DUWHIDNWHU RJ XWYLGHU VOLN VLWW
UHIOHNVMRQVUHSHUWRDU'H LOOXVWUHUHQGHXWWDOHOVHQHVRPHUSUHVHQWHUW LDUWLNOHQHJLUXWWU\NNIRU
KYRUGDQIRUVNQLQJVGHOWDNHUQHVJMHQQRPVLQSUDNWLVNHKDQGOHNUDIWYLVHUHQHYQHWLOnVHWWHVHJ
PnO OHJJH VWUDWHJLHU IRU XWI¡UHOVHQ VNDSH VHJ KDQGOLQJVURP XWYLNOH KDQGOLQJVUHSHUWRDU RJ
HYDOXHUHUHVXOWDWHW
'U¡IWLQJLO\VDYIRUVNQLQJVGHOWDNHUQHVUHIOHNVLYHPHGLHULQJ
(WWHU GH LQQOHGHQGH DQDO\VHQH RJ WRONQLQJHQ DY GDWD RSSOHYGH MHJ VRP QHYQW RYHQIRU DW
'DOVJDDUGV  WHRUL RP ©UHIOHNVLY PHGLHULQJª VH ILJXU  V  IUHPVWR VRP
IRUPnOVWMHQOLJ IRU n EHO\VH RJ IRUVWn IRUVNQLQJVGHOWDNHUQHV RULHQWHULQJHU IRUDQNULQJHU RJ
O ULQJ VOLN GH NRP WLO XWWU\NN L GHUHV YHUEDOLVHUWH UHIOHNVMRQHU )LJXU  V  LOOXVWUHUHU
KYRUGDQ DUWLNNHO   RJ  DOOH RPKDQGOHU DVSHNWHU VRP GU¡IWHU VDPPHQKHQJHQH L GHQQH
WHRULHQEDVHUWSnGHJUXQQOHJJHQGHSULQVLSSHQHIRUDNWLYLWHWVWHRULMHJUHGHJMRUGHIRULV
 $UWLNNHO  +DXJDQ HW DO  GU¡IWHW IRUKROGHW PHOORP REMHNWHU RJ DNWLYLWHWHU
DUWLNNHO+DXJDQVXEPLWWHGGU¡IWHWDUWHIDNWHQHIRUVNQLQJVGHOWDNHUQHYDURULHQWHUWPRWRJ
IRUDQNUHW VLQH UHIOHNVMRQHU LPHQV DUWLNNHO  +DXJDQ HW DO  GU¡IWHW GHUHV UHIOHNVLYH
PHGLHULQJVRPKHOKHW



)LJXU$UWLNOHQHVGU¡IWLQJDYIRUVNQLQJVGHOWDNHUQHVUHIOHNVLYHPHGLHULQJ'DOVJDDUG
7LO WURVV IRU DW MHJ L GHW IRUHJnHQGH DUJXPHQWHUWH IRU DW PLQH IXQQ WLOV\QHODWHQGH HU PHU
SRVLWLYH HQQ DQQHQ IRUVNQLQJ KDU NRQNOXGHUWPHG NDQ GHW Sn GHQ DQQHQ VLGH OLNHYHO VWLOOHV
NULWLVNH VS¡UVPnOVWHJQ YHG KYD IRUVNQLQJVGHOWDNHUQHV YHUEDOLVHUWH UHIOHNVMRQHU LNNH V\QHV n
Y UHRULHQWHUWPRWRJIRUDQNUHWLRJGHWPDQJOHQGHO ULQJVXWE\WWHWGHWWHNDQLQGLNHUH
 , LQQOHGQLQJHQ YLVWH MHJ WLO IHP NRPSHWDQVHRPUnGHU VRP VDPOHW JD XWWU\NN IRU
LQWHQVMRQHQPHGO UHUXWGDQQLQJHQVH$OOPHQQO UHUXWGDQQLQJHQVPnORUJDQLVHULQJRJ
LQQKROG V  0LQH GDWD JLU LNNH XWWU\NN IRU DW IRUVNQLQJVGHOWDNHUQH YHUEDOLVHUWH
UHIOHNVMRQHU HU IRUDQNUHW L IDJOLJ LQQKROG WHRULHU RJPHWRGHU L EDVLVIDJHQH HOOHU \UNHVHWLVNH
EHWUDNWQLQJHULXWVWUDNWJUDG,WLOOHJJNRPPHUGHWIUHPDWIRUVNQLQJVGHOWDNHUQHLNNHV\QHVn
Y UH RULHQWHUWPRW XWYLNOLQJHQ DY VLQ HJHQ HQGULQJV RJ XWYLNOLQJVNRPSHWDQVH XWRYHU GHUHV
LQGLYLGXHOOH VDPKDQGOLQJPHG HOHYHQH )XQQHQH LQGLNHUHU LPLGOHUWLG DW GH HU RULHQWHUWPRW
GLGDNWLVNH PHWRGHU IRU n IDVLOLWHUH HOHYHQHV O ULQJV RJ XWYLNOLQJVSURVHVVHU RJ VRVLDOH
HWDEOHUH RJ YHGOLNHKROGH UHODVMRQHU PHG HOHYHQH DVSHNWHU YHG O UHU\UNHW +DXJDQ HW DO
 PHQ GLVVH HU UHWWHW PRW IRUVNQLQJVGHOWDNHUQHVPnO RJPRWLYHU RJ WLO HQ YLVV JUDG L
WHRUHWLVN NXQQVNDS RP SHGDJRJLNN NQ\WWHW WLO KYRUGDQ GH  NDQ OHJJH WLO UHWWH IRU HOHYHQHV
O ULQJ RJ XWYLNOLQJ IUHPIRU VLQ HJHQ 'HWWH VW¡WWHV DY DQDO\VHQ RJ WRONQLQJHQ DY
IRUVNQLQJVGHOWDNHUQHVUHIOHNVLYHPHGLHULQJ+DXJDQHWDOVRPLQGLNHUHUDWLGHQJUDG
KDQGOLQJHQH RJ RSHUDVMRQHQH +DXJDQ  PHGLHUHV DY WHRUHWLVNH DUWHIDNWHU +DXJDQ


VXEPLWWHG HU GHWWH WHRUL VRP HU NQ\WWHW WLO HOHYHUV O ULQJ RJ XWYLNOLQJ IUHPIRU WHRUL RP
O UHUVWXGHQWHUVO ULQJRJXWYLNOLQJ       
 , VWRUWLQJVPHOGLQJ  / UHUHQ ± UROOHQ RJ XWGDQQLQJHQ .'  GHOHV HQ O UHUV
DUEHLG LQQ L WUHKRYHGRPUnGHU / UHUHQ LP¡WHPHGHOHYHQH / UHUHQ VRPGHODY HW
SURIHVMRQHOWIHOOHVVNDSRJ/ UHUHQLP¡WHPHGIRUHOGUHRJDQGUHVDPDUEHLGVSDUWQHUHV
'HWUHKRYHGRPUnGHQHHUUHWQLQJVJLYHQGHIRUGHQQ\HWRGHOWH*/8.'DE
RJI¡OJHQGHV\YNRPSHWDQVHRPUnGHU
• )DJRJJUXQQOHJJHQGHIHUGLJKHWHU
• 6NROHQLVDPIXQQHW
• (WLNN
• 3HGDJRJLNNRJIDJGLGDNWLNN
• /HGHOVHDYO ULQJVSURVHVVHU
• 6DPKDQGOLQJRJNRPPXQLNDVMRQ
• (QGULQJRJXWYLNOLQJ.'

,PHOGLQJHQOHJJHVGHWYHNWSnDWGHQSURIHVMRQHOOH O UHUHQVKRYHGDQVYDUHUGHWGHWIDJOLJH
SHGDJRJLVNH RJ VRVLDOH DUEHLGHW L NODVVHQ 6HOY RP GHW YLNWLJVWH IRUWVDWW HU VDPPHQKHQJHQ
PHOORP O UHUHQV NRPSHWDQVH RJ HOHYHUV O ULQJ HU V\QHW Sn KYD VRP E¡U XWJM¡UH HQ
SURIHVMRQHOOO UHUVNRPSHWDQVHXWYLGHWIUDLKRYHGVDNnDUEHLGHPHGHOHYHQHWLOnY UHDNWLYH
ELGUDJV\WHUHLHWSURIHVMRQHOWIHOOHVNDSPHGDQVYDUIRUVNROHQVVDPOHGHRSSJDYHU©6DPVSLOOHW
PHG NROOHJHQH HU VWDGLJ EOLWW YLNWLJHUH 6HOY RPP\H DY O UHUDUEHLGHW IUHPGHOHV RJVn KDU
LQGLYLGXHOOH UROOHU RJ RSSJDYHU HU GHQ HQVRPPH O UHU VRP HU SULYDWLVHUW EOLWW QHGWRQHWª
%M¡UQVUXG	1LOVHQ/ UHUHVNDOXWRYHUVLQHJHQLQGLYLGXHOOHXQGHUYLVQLQJRJVn
WDDQVYDUIRUEnGHVLQHJHQNROOHJDHQHVRJVNROHRUJDQLVDVMRQHQVO ULQJRJXWYLNOLQJ
 , WLOOHJJ WLO GHW LQWHUQH VDPDUEHLGHW L VNROHQV SUDNVLVIHOOHVVNDS EOLU RJVn
VDPKDQGOLQJHQ PHOORP VNROH RJ KMHP VDPW DQGUH VDPDUEHLGVSDUWQHUH VRP 3HGDJRJLVN
SV\NRORJLVNWMHQHVWH6NROHKHOVHWMHQHVWHQ%DUQHYHUQWMHQHVWHQ6WDWSHG3V\NLVNKHOVHYHUQIRU
EDUQ RJ XQJH SROLWL VDPW GHQ ORNDOH NRPPXQHQ YHNWODJW VRP HQ QDWXUOLJ GHO DY GHQ
SURIHVMRQHOOH UROOHQ 'HWWH Pn LYDUHWDV JMHQQRP XWYLNOLQJ DY EnGH SUDNWLVNH IHUGLJKHWHU
\UNHVHWLVNEHYLVVWKHWRJLQQVLNWLGHQSUDNWLVNH\UNHVXW¡YHOVHQVWHRULJUXQQODJ1RUGDKO
1RUGDKO/LOOHMRUG	0DQJHU      
 , VLQ IUHPWLGLJH \UNHVNDUULHUH NDQ LNNH IRUVNQLQJVGHOWDNHUQH VW¡WWH VHJ WLO NODUW
GHILQHUWHPDQXDOHUHOOHUIRUVNULIWHUVRPEHVNULYHUKYRUGDQGHVNDOXW¡YHVLWWDUEHLG$YGHQQH
JUXQQYLOGHWY UHDYJM¡UHQGHDWGHSnGHQHQNHOWH O UHUXWGDQQLQJVLQVWLWXVMRQDUEHLGHUPHG
WHRUHWLVNH SHUVSHNWLYHU RJ L SUDNVLVRSSO ULQJVSHULRGHU InU SUDNWLVNH HUIDULQJHU VRP NDQ
XWYLNOH GHUHV HYQH WLO n GLVNXWHUH DYJM¡UHOVHU RJ EHJUXQQHOVHU PHG NROOHJDHU L


SUDNVLVIHOOHVVNDSHW RJ GH QHYQWH HNVWHUQH VDPDUEHLGVSDUWQHUQH 'HWWH SnSHNHV RJVn DY
/LOOHMRUGRJ0DQJHUEVRPVLHUDW
(QJRGO UHUXWGDQQLQJE¡UGHUIRULNNHKDHWVPDOWPHQHWYLGWSHUVSHNWLYSnVNROHQVPDQGDWRJ
SHGDJRJLVNHSUDNVLV'HWYLOVLDWO UHUHPnO UHnDUEHLGHPHGNRPSOHNVHNXQQVNDSVIRUPHUVWLOOH
JRGH VS¡UVPnO LGHQWLILVHUH RJ O¡VH SUDNVLVSUREOHPHU RJ HWDEOHUH JRGH UHODVMRQHU WLO HOHYHU RJ
IRUHOGUH/ UHUXWGDQQLQJHQPnHYDOXHUHVRJVnLO\VDYRPGHQLQQIULUGHWWHV
'HWWHSRHQJHWVW¡WWHVRSSDYIOHUHVWXGLHUVRPYLVHUWLODWVNROHQVNROOHNWLYHSUDNVLVIHOOHVVNDS
VSLOOHU HQ EHW\GHOLJ UROOH IRU GHW XWE\WWHW HOHYHQH KDU DY n Y UH GHU ,UJHQV  6HQJH
$YGHQQHJUXQQEOLUVNROHQVRPRUJDQLVDVMRQRJLNNHEDUHGHQLQGLYLGXHOOH O UHUHQ
SnODJWHQVW¡UUHGHODYDQVYDUHWIRUKYHUHQNHOWHOHYVO ULQJVXWE\WWH.''HWWH
KDU I¡UW WLODW O UHUDUEHLGHW LGDJHQVVNROHHUSUHJHWDYEnGHLQGLYLGXHOWRJNROOHNWLYWDUEHLG
VRPLI¡OJH%M¡UQVUXGXWI\OOHUKYHUDQGUH
'HQ NROOHNWLYH RJ LQGLYLGXHOOH O UHUUROOHQ K¡UHU VDPPHQ VRP WR JUXQQOHJJHQGH GLPHQVMRQHU
$UEHLGHWVRPO UHUURPPHUEHJJHGLPHQVMRQHURJGHQHQHXWI\OOHUGHQDQGUH'HWYLOGHUIRUY UH
HQEDODQVHPHOORPGLVVHGLPHQVMRQHQHPHGUROOHURJRSSJDYHUVRPVNDSHUHQV\QOLJJM¡ULQJLKYD
O UHUDUEHLGHUV
7UDGLVMRQHQLGHQQRUVNHVNROHQKDUY UWDWLQGLYLGXHOOHO UHUHKDUKDWWDQVYDUIRUnIRUPLGOH
IDJNXQQVNDSIRUVLQHUHVSHNWLYHNODVVHU1nHUO UHUHLVW¡UUHJUDGPHGOHPPHUDYWHDPVRP
LQNOXGHUHU NROOHJDHU VSHVLDOLVWHU IRUHOGUH RJ DQGUH YLNWLJH VDPDUEHLGVSDUWQHUH L HOHYHQHV
RPJLYHOVHU%M¡UQVUXG	1LOVHQ/LOOHMRUG	0DQJHUE$YGHQQHJUXQQLWUnG
PHGHWDNWLYLWHWVWHRUHWLVNSHUVSHNWLYSnPHQQHVNHOLJXWYLNOLQJPnHYQHQWLOnVDPDUEHLGHPHG
DQGUH L VNROHQV SUDNVLVIHOOHVVNDS O¡IWHV IUHP VRP HW DYJM¡UHQGH XWYLNOLQJVPnO IRU
O UHUXWGDQQLQJHQ'HWWHVW¡WWHVDY(GZDUGVE
9\JRWVNLDQ LGHDV VXJJHVW WKDW OHDUQLQJ WR EHFRPH D WHDFKHU LQYROYHV DPRQJ RWKHU WKLQJV
GHYHORSLQJ D FDSDFLW\ WR LQWHUSUHW DQG DFW RQ WKH ZRUNSODFH DQG WR TXHVWLRQ PHDQLQJV DQG WKH
VRFLDOSUDFWLFHVWKDWVXVWDLQWKHP6XSSRUWLQJVWXGHQWWHDFKHUVWKHUHIRUHLQYROYHVKHOSLQJWKHPWR
PDQDJH WKHLU UHODWLRQVKLSVZLWK WKHVRFLDOVLWXDWLRQVRI WKHLUGHYHORSPHQW WRVHHNFRPSOH[LW\ LQ
OHDUQHUVDQGWDVNVDQGWRUHFRJQL]HUHVRXUFHVWKDWZLOOVXSSRUWWKHLUDFWLRQVV
6HOY RP IRUVNQLQJVGHOWDNHUHQV YHUEDOLVHUWH UHIOHNVMRQHU EOH WRONHW VRP VWUDWHJLVNH RJ
VRILVWLNHUWHHUGHQQRHHQVLGLJHRULHQWHULQJPRWLQGLYLGXHOOHKDQGOLQJHUHWWDQNHNRUVGDGHHUL
VLWWVWXGLHnURJGHUPHGVQDUWVNDOXW L MREEVRPO UHU5HIOHNVMRQHQYDU L OLWHQJUDGUHWWHW
PRW KYRUGDQ GH VHOY NDQ XWYLNOH VHJ YLGHUH VRP O UHU VRP HQ GHO DY HW SURIHVMRQHOW


SUDNVLVIHOOHVVNDS ,I¡OJH ,UJHQV  NDQ VOLN ©SHGDJRJLVN P\RSLª I¡UH WLO DW
IRUXWVHWQLQJHQHIRUXWYLNOLQJEHJUHQVHV
+YLVNXQQVNDSHQEOLUIRUVQHYHUHUGHWHQIDUH IRUQ UV\QWKHWRJYLNDQVQDNNHRPSHGDJRJLVN
P\RSL3HGDJRJLVNP\RSL I¡UHU WLO HQ IRNXVHULQJSnXWIRUGULQJHU L XQGHUYLVQLQJVUHODVMRQHQPHQ
LNNHWLOLQQVLNWLKYRUGDQPHVWULQJDYXQGHUYLVQLQJHOOHUGLVLSOLQVDNHUVRPGXNNHURSSHUEHWLQJHW
DYHQVW¡UUHNRQWHNVWVRPGHWDUEHLGVIHOOHVVNDSHWRJGHQVNROHRUJDQLVDVMRQHQPDQHUHQGHODYV

      
,I¡OJHWHRULHQRPUHIOHNVLYPHGLHULQJHUSUDNVLVRSSO ULQJVDNWLYLWHWHQUHWWHWPRWHWRYHURUGQHW
REMHNW VRP LJMHQ GULYHV DY HWPRWLY6DPOHW DQW\GHU DQDO\VHQ RJ WRONQLQJHQ DY IRUVNQLQJV
GHOWDNHUQHV UHIOHNVLYH PHGLHULQJ DW GH V\QHV n Y UH RULHQWHUW PRW SODQOHJJLQJHQ
JMHQQRPI¡ULQJHQRJHYDOXHULQJDYGHQHQNHOWHLQWHUDNVMRQRJXQGHUYLVQLQJV¡NWLVW¡UUHJUDG
HQQ GHQ HU PRW XWYLNOLQJHQ DY VLQ HJHQ IDJOLJH GLGDNWLVNH VRVLDOH \UNHVHWLVNH VDPW
HQGULQJVRJXWYLNOLQJVNRPSHWDQVH,WUnGPHGDQQHQIRUVNQLQJSnO UHUHVSURIHVMRQVLGHQWLWHW
+DUJUHDYHV	)XOODQ6HQJHLQGLNHUHUVOLNPLQHIXQQDWIRUVNQLQJVGHOWDNHUQHV
KDU HQ IRUVWnHOVH DY DW MREEHQ SULP UW EHVWnU DY GHUHV HJHQ XQGHUYLVQLQJ UHODVMRQHQ WLO
HOHYHQH RJ GHW DUEHLGHW VRP XPLGGHOEDUW RSSIDWWHV Q¡GYHQGLJ IRU GHUHV LQGLYLGXHOOH
LQWHUDNVMRQHU -HJ ILQQHU In VSRU DY PHU NROOHNWLYH RULHQWHULQJHU RJ IRUDQNULQJHU L
UHIOHNVMRQHQH ± GHW HU GHUPHG IDUH IRU DW IRUVNQLQJVGHOWDNHUQH XWYLNOHU HQ ©SHGDJRJLVN
P\RSLª         
 3UHVHQWDVMRQHQ DY GHW VRP EOH WRONHW VRP HQ ©SUDNWLVN KDQGOHNUDIWª YLVHU DW
UHIOHNVMRQHQHI¡UVWRJIUHPVWRPKDQGOHWGHUHVVDPVSLOOPHGHOHYHQHIUHPIRUVDPVSLOOHWPHG
PHGVWXGHQWHU SUDNVLVO UHUHQ RJ GHW WRWDOH SUDNVLVIHOOHVVNDSHW YHG VNROHQ VDPW IRUHOGUH RJ
HNVWHUQHVDPDUEHLGVSDUWQHUH'HWWHGDQQHUJUXQQODJIRUHQWRONQLQJLUHWQLQJDYDWGHWLNNHHU
VDPVYDU PHOORP IRUVNQLQJVGHOWDNHUQHV RJ P\QGLJKHWHQHV ©REMHFW RI DFWLYLW\ª NQ\WWHW WLO
SUDNVLVRSSO ULQJVDNWLYLWHWHQ %DVHUW Sn GHWWH WRONHU MHJ VOLN GHW NRPPHU IUHP DY
IRUVNQLQJVGHOWDNHUQHV YHUEDOLVHUWH UHIOHNVMRQHU DW SUDNVLVRSSO ULQJHQV ©REMHFW RI DFWLYLW\ª
V\QHV n Y UH n OHJJH WLO UHWWH IRU HOHYHQHV IUHPIRU DOOPHQQO UHUVWXGHQWHQHV O ULQJ RJ
XWYLNOLQJ'HWWH©REMHFWRIDFWLYLW\ªSnYLUNHUGHQKLHUDUNLVNHVWUXNWXUHQLDNWLYLWHWHQHWWHUVRP
GHW VW\UHU KYLONH KDQGOLQJHU RJ RSHUDVMRQHU IRUVNQLQJVGHOWDNHUQH EnGH EOLU SnODJW RJ VHOY
YHOJHU n XWI¡UH ,I¡OJH /HRQWCHY   HU GHW ©WKH REMHFW RI DQ DFWLYLW\ WKDW JLYHV LW D
GHWHUPLQHGGLUHFWLRQªRJGHUPHGSnYLUNHUKYLONHKDQGOLQJHURJRSHUDVMRQHUGHOWDNHUQHEnGH
EOLU SnODJW RJ YHOJHU n XWI¡UH VH  2EMHNWRULHQWHULQJ V  RJ  $NWLYLWHWHUV
KLHUDUNLVNH VWUXNWXU V  0LQ DQDO\VH DY IRUVNQLQJVGHOWDNHUQHV ©REMHFW RI DFWLYLW\ª


LQGLNHUHU DW GH HU PHU UHWWHW PRW HOHYHQHV O ULQJ RJ XWYLNOLQJ HQQ GH HU DY VLQ HJHQ
 5HIOHNVMRQNDQXW IUD WHRULHQRP UHIOHNVLYPHGLHULQJ LNNH ILQQH VWHGXWHQPHGLHULQJ
HWWHUVRPUHIOHNVMRQHQHUDYKHQJLJDYSUDNWLVNHHOOHUWHRUHWLVNHHUIDULQJHUPHGNRQVHNYHQVHQH
DY KDQGOLQJHQ 'DOVJDDUG  'HZH\  , UHGHJM¡UHOVHQ DY DNWLYLWHWVWHRULHQV
JUXQQOHJJHQGH SULQVLSSHU YLVWH MHJ WLO KYRUGDQ9\JRWVN\V   WHRUL RPPHGLHULQJ
EDVHUHU VHJSn HQ IRUVWnHOVH DY DWPHQQHVNHUVNDSDVLWHW IRU UHIOHNVMRQ O ULQJRJKDQGOLQJ L
VWRUJUDGHUDYKHQJLJDYRPGHNMHQQHUWLORJPHVWUHUEUXNHQDYGHWLOJMHQJHOLJHDUWHIDNWHQH
VRPHUXWYLNOHW LQQHQGHQVSHVLILNNHNXOWXUKLVWRULVNHNRQWHNVWHQVH0HGLHULQJV
 , O\V DY9\JRWVN\V   ©JHQHWLF ODZRI GHYHORSPHQWª HU GHW HQ IRUXWVHWQLQJ DW
IRUVNQLQJVGHOWDNHUQH GHOWDU L VRVLDOH DNWLYLWHWHU HQWHQ SUDNWLVN L SUDNVLVRSSO ULQJ HOOHU
WHRUHWLVNSnK¡JVNROHQIRUDWGHVNDONXQQHUHNRQVWUXHUHVLQHHUIDULQJHURJLIRUWVHWWHOVHQDY
GHWWH WUDQVIRUPHUH VLQH RSSOHYHOVHU WLO HQ LQWUDSV\NRORJLVN EHYLVVWKHW VOLN GHW NRPPHU WLO
XWWU\NN L GHUHV YHUEDOLVHUWH UHIOHNVMRQHU VH  ,QWHUQDOLVHULQJ RJ HNVWHUQDOLVHULQJ V 
 5HODWHUW WLO GHWWH KHYGHU YDQ+XL]HQ YDQ2HUV RJ:XEEHOV  DW ©« WKHPRUH
ILUPO\DQHPSKDVLVLVSODFHGLQWHDFKHUHGXFDWLRQ>RQ@WKHLQVWUXPHQWDODVSHFWWKHPRUHWKH
DVSHFWRIPHDQLQJLVOHIWLPSOLFLWRUGRJPDWLFDOO\LPSRVHGDQGFRQVHTXHQWO\LVLQDFFHVLEOH
WR H[SORUDWLRQ UHIOHFWLRQ DQG GLVFXVVLRQª V  / UHUVWXGHQWHU Pn DY GHQQH JUXQQ
XWIRUVNH GH EDNHQIRUOLJJHQGH PHQLQJHQH VRP IRUPHU SUDNVLVIHOOHVNDSHWV SURIHVMRQHOOH
SUDNVLVRJHQIRUXWVHWQLQJIRUGHWWHHUDWGLVVHEDNHQIRUOLJJHQGHPHQLQJHQHJM¡UHVHNVSOLVLWW
RJPRGHOOHUHVLSUDNVLV        
 'HQ JMHQVLGLJH YHNVHOYLUNQLQJHQ PHOORP IRUVNQLQJVGHOWDNHUQHV IRUVWnHOVH RJ
SUDNVLVRSSO ULQJVDNWLYLWHWHQ V\QHV LPLGOHUWLG n I¡UH WLO UHIOHNVMRQHU VRP RPKDQGOHU
EHJUHQVHGHDVSHNWHUYHGO UHU\UNHW'HILUHDOOPHQQO UHUVWXGHQWHQHVYHUEDOLVHUWHUHIOHNVMRQHU
JLUXWWU\NNIRUDWSUDNVLVRSSO ULQJVDNWLYLWHWHQLNNHV\QHVn OHJJHJRGWQRNWLOUHWWHIRUDWGH
XWI¡UWHKDQGOLQJHURSHUDVMRQHURJGHUPHGILNNSUDNWLVNHHUIDULQJHUGHNXQQHUHIOHNWHUHRYHU
VRPNXQQHNQ\WWHVWLOPHUNROOHNWLYWRULHQWHUWHDVSHNWHULHQSURIHVMRQHOWRSSGDWHUWO UHUUROOH
'HUHVUHIOHNVLYHPHGLHULQJIRUDQNUHVDYGHQQHJUXQQLREMHNWHURJDUWHIDNWHUNQ\WWHWWLOGHUHV
UROOH VRP LQGLYLGXHOW SUDNWLVHUHQGH O UHUH IUHPIRU GHUHV UROOH VRP O UHQGH VWXGHQWHU L HW
SUDNVLVIHOOHVVNDS +DQGOLQJV RJ UHIOHNVMRQVUHSHUWRDUHW DYJUHQVHV WLO DVSHNWHU NQ\WWHW WLO
IRUVNQLQJVGHOWDNHUQHVLQGLYLGXHOOHLQWHUDNVMRQHUPHGHOHYHQHVRPI¡OJHDYDWGHUHV©REMHFWRI
DFWLYLW\ªHUn OHJJHWLOUHWWHIRUHOHYHQHVO ULQJRJXWYLNOLQJ0LQHGDWDLQGLNHUHUGHUPHGDW
IRUVNQLQJVGHOWDNHUQH L GHQQH VWXGLHQ LNNH V\QHV n XWYLNOH NRPSHWDQVH NQ\WWHW WLO GHW VRP L
O UHUXWGDQQLQJHQV LQWHQVMRQHU EHVNULYHV VRP HQGULQJV RJ XWYLNOLQJVNRPSHWDQVH RJ PHU
NROOHNWLYHDVSHNWHUDYHQSURIHVMRQHOORSSGDWHUWO UHUUROOH


.RQNOXVMRQ
, GHQQH VWXGLHQ KDU MHJ XWIRUVNHW IRUVNQLQJVGHOWDNHUQHV YHUEDOLVHUWH UHIOHNVMRQHU PHG GHQ
KHQVLNW n IRUVWn RJ EHO\VH GHUHV RULHQWHULQJHU IRUDQNULQJHU RJ O ULQJ XW IUD I¡OJHQGH
SUREOHPVWLOOLQJ+YDNDUDNWHULVHUHUILUHDOOPHQQO UHUVWXGHQWHUVYHUEDOLVHUWHUHIOHNVMRQHURP
VLQSUDNVLVRSSO ULQJ LGHUHV WUHGMHVWXGLHnU" ,GHQVDPPHQIDWWHQGHGU¡IWLQJHQKDU MHJI¡UVW
SUHVHQWHUW NMHUQHIHQRPHQHW L GHW VRP NDUDNWHULVHUHU ILUH DOOPHQQO UHUVWXGHQWHUV YHUEDOLVHUWH
UHIOHNVMRQHU ± SUDNWLVN KDQGOHNUDIW ± RJ GHUHWWHU NULWLVN GU¡IWHW IXQQHQH L O\V DY'DOVJDDUGV
WHRULRPUHIOHNVLYPHGLHULQJ    
)RUVNQLQJVGHOWDNHUQHVYHUEDOLVHUWHUHIOHNVMRQHUV\QHVnY UHRULHQWHUWPRWKYRUGDQGH
NDQOHJJHWLOUHWWHIRUHOHYHQHVO ULQJRJXWYLNOLQJ'HQQHRULHQWHULQJHQI¡UHUWLODWGHI¡UVWRJ
IUHPVWHURSSWDWWDYKDQGOLQJHUNQ\WWHWWLOKYRUGDQGHNDQHWDEOHUHRJYHGOLNHKROGHUHODVMRQHU
PHGHOHYHQHEDVHUWSnHQIRUVWnHOVHDYDWGHWWHHUHQIRUPnOVWMHQOLJIRUXWVHWQLQJIRUnNXQQH
VW¡WWHGHUHVO ULQJRJXWYLNOLQJ'HHUPLQGUHRULHQWHUWPRWVLQHJHQO ULQJRJXWYLNOLQJRJ
KYRUGDQGHVHOYNDQXWYLNOHVHJWLOnEOLDNWLYHELGUDJV\WHUHLVNROHQVSUDNVLVIHOOHVVNDSVDPW
KYRUGDQ GH NDQ RJ VNDO VDPDUEHLGH PHG IRUHOGUH RJ HNVWHUQH VDPDUEHLGVSDUWQHUH 'HWWH
LQGLNHUHU DW GHW NDQ V\QHV n LNNH Y UH VDPVYDU PHOORP IRUVNQLQJVGHOWDNHUQHV ©REMHFW RI
DFWLYLW\ªRJXWGDQQLQJHQVLQWHQVMRQHU     
 )XQQHQH LQGLNHUHU YLGHUH DW IRUVNQLQJVGHOWDNHUQHV YHUEDOLVHUWH UHIOHNVMRQHU HU
IRUDQNUHWI¡UVWRJIUHPVWLPnOHQHGHVHWWHUVHJEDVHUWSnVLWW©REMHFNWRIDFWLYLW\ªHOHYHQHV
O ULQJRJXWYLNOLQJ'HUHVRULHQWHULQJVW\UHURJVnKYLONHNXOWXUHOOHDUWHIDNWHUGHDQYHQGHUIRU
n PHGLHUH VLQH KDQGOLQJHU )RUDQNULQJHQ EOH WRONHW VRP VRILVWLNHUW RJ VWUDWHJLVN PHQ HU
DYJUHQVHW WLO PnO RJ DUWHIDNWHU VRP RPKDQGOHU IRUVNQLQJVGHOWDNHUQHV UROOH VRP LQGLYLGXHOW
SUDNWLVHUHQGH O UHUH L NODVVHURPPHW IUHPIRU GHUHV UROOH VRP O UHQGH VWXGHQWHU L VNROHQV
SUDNVLVIHOOHVVNDS        
 'HQQH RULHQWHULQJHQ RJ IRUDQNULQJHQ LQGLNHUHU DW IRUVNQLQJVGHOWDNHUQHV O UHU VHJ
VWUDWHJLHU IRU NODVVHURPVOHGHOVH SODQOHJJLQJ RJ n XQGHUYLVH L KHQKROG WLO GHQQH
SODQOHJJLQJHQ 'H XWYLNOHU VOLN VLWW VLWXHUWH KDQGOLQJV RJ UHIOHNVMRQVUHSHUWRDU PHQ GHWWH
DYJUHQVHV LPLGOHUWLG WLO O ULQJ DY DVSHNWHU VRP RPKDQGOHU GHUHV LQGLYLGXHOOH VDPVSLOOPHG
HOHYHQH 'HUHV XWYLNOLQJ DY HQGULQJV RJ XWYLNOLQJVNRPSHWDQVH NDQ GHUPHG WRONHV VRP
EHJUHQVHWHWWHUVRPUHIOHNVMRQHQHLNNHV\QHVnY UHRULHQWHUWPRWHOOHUIRUDQNUHWLPRWLYPnO
RJ WHRULHUPRGHOOHUNQ\WWHW WLOGHUHV UROOHVRPHQGHODYHWSURIHVMRQHOW IHOOHVVNDSSnVNROHQ
VDPWGHUHVVDPVSLOOPHGIRUHOGUHRJDQGUHVDPDUEHLGVSDUWQHUH   
 2SSVXPPHUWWRONHUMHJDWO UHUVWXGHQWHUVSRVLWLYHYHNWOHJJLQJDYSUDNVLVRSSO ULQJHQV
YHUGL VN\OGHV DW GHUHV RULHQWHULQJHU IRUDQNULQJHU RJ O ULQJ V\QHV n Y UH VWHUNW NQ\WWHW WLO


DVSHNWHUVRPLNNHNDQWLOHJQHVSnHWDEVWUDNWQLYnPHQVRPLVWHGHWPnXWYLNOHVSnHWNRQNUHW
QLYn 'HUHV RULHQWHULQJHU O ULQJ RJ IRUDQNULQJHU EOLU Q¡GYHQGLJYLV VLWXHUW HWWHUVRP JRGH
UHODVMRQHUPHG HOHYHQH DOOWLGPn HWDEOHUHV RJ YHGOLNHKROGHV IRU n XWYLNOHV RJ GH NXOWXUHOOH
DUWHIDNWHQHLIRUPDYWLSVRJWULNVIRUnVNDSHRUGHQRJInRSSPHUNVRPKHWHUV UHJQHLKYHUW
HQNHOW NODVVHURP $Y GHQQH JUXQQ EOLU GHUHV SUDNWLVNH KDQGOHNUDIW WRONHW VRP VWUDWHJLVN
KHQVLNWVPHVVLJ RJ Q¡GYHQGLJ PHQ DOOLNHYHO LNNH WLOVWUHNNHOLJ L O\V DY O UHUXWGDQQLQJHQV
LQWHQVMRQHU         
 / UHUHQVYLNWLJVWHRSSJDYHHUn©SODQOHJJHRJJMHQQRPI¡UHXQGHUYLVQLQJRJOHJJHWLO
UHWWH IRURJ I¡OJHRSSHOHYHQHV O ULQJPHQ L WLOOHJJVNDOGH VDPDUEHLGH WHWWPHGNROOHJDHU
IRUHOGUH RJ VNROHQV \WUH VW¡WWHV\VWHP RJ HQJDVMHUH VHJ L XWYLNOLQJHQ DY VNROHQ VRP
RUJDQLVDVMRQª /LOOHMRUG 	 0DQJHU D  0LQH IXQQ DQW\GHU LPLGOHUWLG DW
SUDNVLVRSSO ULQJVDNWLYLWHWHQIRUIRUVNQLQJVGHOWDNHUQHLOLWHQJUDGI¡UHUWLOUHIOHNVMRQHUVRPHU
RULHQWHUW PRW DQGUH DVSHNWHU HQQ GHUHV LQGLYLGXHOOH VDPVSLOO PHG HOHYHQH UHODWHUW WLO
XQGHUYLVQLQJRJNODVVHURPVOHGHOVH)UDHWDNWLYLWHWVWHRUHWLVNSHUVSHNWLYNDQGHWGHUIRUVWLOOHV
VS¡UVPnOVWHJQYHGRPSUDNVLVRSSO ULQJVDNWLYLWHWHQOHJJHUWLOUHWWHIRUDWIRUVNQLQJVGHOWDNHUQH
XWI¡UHU KDQGOLQJHU VRP JLU GHP SUDNWLVNH HUIDULQJHU PHG HNVHPSHOYLV WHDPDUEHLG L
SUDNVLVIHOOHVVNDSHW HOOHU VDPDUEHLG PHG HOHYHQHV IRUHOGUH VRP VDPOHW NDQ UHGXVHUH
©SHGDJRJLVN P\RSLª ,UJHQV   RJ VOLN VW\UNH GHUHV HQGULQJV RJ XWYLNOLQJV
NRPSHWDQVH         
)XQQHQH LQGLNHUHU DW GHW NDQ Y UH KHQVLNWVPHVVLJ IRU O UHUXWGDQQLQJHQ n YHNWOHJJH
KYD O UHUVWXGHQWHU HU RULHQWHUWPRW KYRUIRU GH HU GHW KYLONH KMHOSHPLGOHU GH DQYHQGHU RJ
KYRUGDQ GH WHQNHU IRU n Qn VLQH PnO ± O UHUXWGDQQLQJHQ Pn YXUGHUH O UHUVWXGHQWHQHV
UHIOHNVLYHPHGLHULQJIRUnNXQQHXWYLGHGHUHVSHUVSHNWLYHURJIRUVWnHOVHDYVLQHJHQXWYLNOLQJ
)UDGHQQHWHRUHWLVNHDQWDNHOVHQNDQLNNHYHLOHGQLQJHQXWHOXNNHQGHIRNXVHUHSnSURGXNWHWHOOHU
UHVXOWDWHWDYO UHUVWXGHQWHUVLQGLYLGXHOOHXQGHUYLVQLQJPHQPnRJVnLQNOXGHUHYXUGHULQJHUDY
GHQPHQLQJVXWYLNOHQGHSURVHVVHQVJUXQQODJIRUnInLQQVLNWLRPGHQHUKHQVLNWVPHVVLJLO\V
DY O UHUXWGDQQLQJHQV LQWHQVMRQHUPHGSUDNVLVRSSO ULQJHQ'HWWHYLOJLHWEUHGHUH UHIHUDQVH
JUXQQODJLYXUGHULQJHQDYKYRUGDQPDQNDQWLOSDVVHO UHUXWGDQQLQJHQRJSUDNVLVRSSO ULQJHQV
DNWLYLWHWHU L HQ UHWQLQJ VRP VW¡WWHU O UHUVWXGHQWHQHV O ULQJ RJ XWYLNOLQJ L WUnG PHG
XWGDQQLQJHQVLQWHQVMRQHU




 678',(169(5',
, GHWWH NDSLWWHOHW YLO MHJ GU¡IWH VWXGLHQV YHUGL YHG n UHIOHNWHUH RYHU GHQV WURYHUGLJKHW RJ
EHJUHQVQLQJHUGLVNXWHUHWHRUHWLVNHPHWRGRORJLVNHRJSUDNWLVNHELGUDJRJOHJJHIUHPIRUVODJ
WLO YLGHUH IRUVNQLQJ $YKDQGOLQJHQ DYVOXWWHV PHG RSSVXPPHUHQGH RJ NRQNOXGHUHQGH
NRPPHQWDUHU
678',(167529(5',*+(7
,QQHQIRU GHQ NYDQWLWDWLYH IRUVNQLQJVWUDGLVMRQHQ KDU GHW OHQJH HNVLVWHUW NRQVHQVXV RP DW
NYDOLWHWHQVNDOYXUGHUHVXWIUDVWXGLHQVYDOLGLWHWUHOLDELOLWHWJHQHUDOLVHUEDUKHWRJREMHNWLYLWHW
&UHVZHOO  /LFKWPDQ  , GHQ NYDOLWDWLYH IRUVNQLQJVWUDGLVMRQHQ KDU LPLGOHUWLG
NYDOLWHWVNULWHULHQH IUHPVWnWW VRP PHU XNODUH RJ IUDJPHQWHUW $OYHVVRQ 	 .lUUHPDQ 
+D\V	6LQJK(WWHUV¡NLOLWWHUDWXUHQIDQWMHJDW/LQFROQRJ*XEDVUDPPHYHUN
YDU KHQVLNWVPHVVLJ IRU n YXUGHUH DYKDQGOLQJHQV WURYHUGLJKHW ©WUXVWZRUWKLQHVVª XW LIUD
EHJUHSHQH©FUHGLELOLW\ª©WUDQVIHUDELOLW\ª©GHSHQGDELOLW\ªRJ©FRQILUPDELOLW\ª'DOHQ
KDU RYHUVDWW GLVVH EHJUHSHQH WLO QRUVN PHG KHQKROGVYLV ©NUHGLELOLWHWª ©RYHUI¡UEDUKHWª
©SnOLWHOLJKHWªRJ©EHNUHIWEDUKHWª,GHWI¡OJHQGHYLODUJXPHQWHUHIRUVWXGLHQVWURYHUGLJKHWRJ
EHJUHQVQLQJHUYHGnV\VWHPDWLVHUHRJVWUXNWXUHUHPLQHUHIOHNVMRQHUXWIUDGHWWHUDPPHYHUNHW
6WXGLHQVNUHGLELOLWHW©FUHGLELOLW\ª
.UHGLELOLWHWHQPnYXUGHUHVXWLIUDKYRUYLGWIXQQHQHUHSUHVHQWHUHUHQWURYHUGLJIRUWRONQLQJDY
GDWD RJ YXUGHUHV VRP HW DY GH YLNWLJVWH NULWHULHQH IRU HQ JRG NYDOLWDWLY VWXGLH /LQFROQ	
*XED©,QVKRUWFUHGLEOHUHSRUWVDUHWKRVHWKDWUHDGHUVIHHOWUXVWZRUWK\HQRXJKWRDFW
RQDQGPDNHGHFLVLRQVLQOLQHZLWKª7UDF\    
 ,I¡OJH0HUULDPPnNUHGLELOLWHWHQWLOHQVWXGLHYXUGHUHVLO\VDYVDPPHQKHQJHQ
PHOORP IRUVNQLQJVDUEHLGHWV IXQQ RJ UHDOLWHWHQH 'HWWH VWLOWH NUDY WLO SURVHG\UHQH L
IRUVNQLQJVDUEHLGHW PLWW RJ DY GHQQH JUXQQ KDU MHJ JMHQQRPJnHQGH YHNWODJW n JM¡UH EnGH
EDNJUXQQHQ IRU VWXGLHQ XWYDOJ NRQWHNVWHQ IRUVNQLQJHQ GHQ E\JJHU YLGHUH Sn GHQ
PHWRGRORJLVNHIUHPJDQJVPnWHQGHW WHRUHWLVNHUDPPHYHUNHWEUXNHQDY46519LYRRJGHQ
DEGXNWLYHWRONQLQJVSURVHVVHQWUDQVSDUHQWIRUOHVHUHQ    
 ,IRUVNQLQJVGHVLJQHWV¡UJHWMHJIRUnWULDQJXOHUHGDWDHQHMHJILNNIUDLQWHUYMXVDPWDOHQH
UHIOHNVMRQVORJJHQH RJ YLGHRREVHUYDVMRQHQ IRU n In HQ G\SHUH IRUVWnHOVH IRU IRUVNQLQJV
GHOWDNHUQHV UHIOHNVMRQHU , WLOOHJJ EOH IHOWREVHUYDVMRQHQH EUXNW IRU n NRQWHNVWXDOLVHUH
SUDNVLVRSSO ULQJVDNWLYLWHWHQ RJ XWYLNOH UHOHYDQWH VS¡UVPnO MHJ NXQQH VWLOOH


IRUVNQLQJVGHOWDNHUQH L DYVOXWQLQJVLQWHUYMXHW 7ULDQJXOHULQJHQ JMRUGH DW MHJ JMHQQRP GHQ
NRQVWDQWNRPSDUDWLYHPHWRGHQNXQQHVSHLOHRJEHO\VHGHVDPPHQOLJQEDUHSHUVSHNWLYHQHVRP
EOHIRUWRONHWLGHXOLNHGDWDNLOGHQH+DPPHUVOH\SnSHNHULPLGOHUWLGDWHQWHNQLVNEUXN
DYWULDQJXOHULQJLNNHQ¡GYHQGLJYLVYLOJLPHUWURYHUGLJHUHVXOWDWHU/LNHYHOHUPLQRSSIDWQLQJ
DW GH XOLNH GDWDLQQVDPOLQJVPHWRGHQH XWYLGHW LQQVLNWHQPLQ HWWHUVRP GH JHQHUHUWH HW VWHUNW
UHIHUDQVHJUXQQODJnDQDO\VHUHRJWRONHGDWDXWLIUD     
 (WDQQHW HOHPHQW VRP LPLQH¡\QHVW\UNHU VWXGLHQVNUHGLELOLWHW HUKYRUGDQ IXQQHQH L
VWRUJUDGVDPVYDUHUPHGDQQHQIRUVNQLQJ6SHVLHOWJMHOGHUGHWWHKYRUGDQIRUVNQLQJVGHOWDNHUQH
V\QHVnY UHRULHQWHUWPRWnHWDEOHUHRJYHGOLNHKROGHUHODVMRQHUPHGHOHYHQHMI)DMHWHWDO
 *ROGVWHLQ 	 /DNH  VDPW n WLOHJQH VHJ SUDNWLVNH YHUNW¡\ MI -DKUHLH 
2WWHVHQ         
 'HW YLNWLJVWH YDU LPLGOHUWLG n IRUVLNUH PHJ RP DW VWXGLHQV IXQQ RSSOHYGHV VRP
WURYHUGLJH IRU IRUVNQLQJVGHOWDNHUQH HWWHUVRP VRPGHW YDU GH VRPEHVW NXQQH OHJLWLPHUH RJ
YXUGHUHPLQHWRONQLQJHUVNUHGLELOLWHW,HWP¡WHPHGGHILUHO UHUVWXGHQWHQHJMHQQRPI¡UWHMHJ
GHQHQPHPEHUFKHFNLQJ/LQFROQ	*XED0HUULDP+HUODMHJIUHPRJ
ILNNUHVSRQVSnPLQHDQDO\VHURJWRONQLQJHUDYGHUHVRSSOHYHOVHULSUDNVLV'HWYDUKHUVY UW
SRVLWLYWnRSSOHYHDWIRUVNQLQJVGHOWDNHUQHNMHQWHVHJLJMHQLIXQQHQHMHJSUHVHQWHUWHIRUGHP
'HWWHEOHGHUPHGHQQ\WWLJHUIDULQJHWWHUVRPGHWJDYPHJEHNUHIWHOVHSnDWPLQH WRONQLQJHU
VDPVYDUWH PHG IRUVNQLQJVGHOWDNHUQHV IRUVWnHOVH DY VLQH UHIOHNVMRQHUV RULHQWHULQJHU
IRUDQNULQJHURJRSSOHYHOVHDYO ULQJLSUDNVLVRSSO ULQJHQ
6WXGLHQVRYHUI¡UEDUKHW©WUDQVIHUDELOLW\ª      
6WXGLHQV WURYHUGLJKHW Pn RJVn YXUGHUHV L IRUKROG WLO L KYLONHQ JUDG IRUVNQLQJHQV IXQQ HU
RYHUI¡UEDUWLOIOHUHNRQWHNVWHURJVLWXDVMRQHU0HUULDP7UDF\*RGHNYDOLWDWLYH
VWXGLHU KDU ©ILQGLQJV >WKDW@ FDQ EH H[WUDSRODWHG EH\RQG WKH LPPHGLDWH FRQILQHV RI WKH VLWH
ERWKWKHRUHWLFDOO\DQGSUDFWLFDOO\ª&KDUPD]    
 ,GHQQHVWXGLHQKDU MHJLNNHIRUV¡NWnEHVNULYHYLUNHOLJKHWHQPHQLVWHGHW WRONQLQJHU
DY ILUH DOOPHQQO UHUVWXGHQWHQHV YHUEDOLVHUWH UHIOHNVMRQHU DY VLQH SUDNWLVNH HUIDULQJHU
(WWHUVRP DOOH W\SHU DWIHUG HOOHU WDQNHU NDQ EHW\ IOHUH WLQJ RP GHW VNLOOHV IUD VLQ NRQWHNVW
3RVWKROP7KDJDDUGYDUMHJRSSWDWWDYnLYDUHWDVWXGLHQVWURYHUGLJKHWJMHQQRP
n V¡UJH IRU W\NNH EHVNULYHOVHU ©WKLFN GHVFULSWLRQVª *HHUW]  DY GH NRQWHNVWXHOOH
RPVWHQGLJKHWHQHGDWDHQHEOHVDPOHWLQQL1LOVVHQSnSHNHUDW
©7KLFN GHVFULSWLRQVª HU LNNH ODQJH GHWDOMULNH KYHUGDJVOLJH EHVNULYHOVHU )HQRPHQHQH VRP HU
EHVNUHYHWVNDORJVnWRONHV7\NNHEHVNULYHOVHUJnUXWRYHUEDUHnUDSSRUWHUHKYDVRPEOLUJMRUWGHQ
VnNDOWH W\QQH EHVNULYHOVHQ ± GHW KDQGOHU RJVn RP PHQLQJHQ RJ KHQVLNWHQ EDN 6DPOHW JLU


NRQWHNVWEHVNULYHOVHQRJSUHVHQWDVMRQHQDYIXQQOHVHUHQPXOLJKHWHQWLOnYXUGHUHRYHUI¡UEDUKHW WLO
HJHQNRQWHNVWV
0LQH IXQQ NQ\WWHW WLO O UHUVWXGHQWHQHV RULHQWHULQJHU .OHPS E VWUHP 
UHIOHNVMRQHU6XQGOL6¡QGHQnRJO ULQJ(GZDUGV	3URWKHURH2KQVWDG
	0XQWKHNRUUHOHUHUPHGDQQHQIRUVNQLQJ(WWHUVRPMHJLWLOOHJJKDUWRONHWDWIXQQHQH
VDPOHW JLU XWWU\NN IRU QRH PHU ± O UHUVWXGHQWHQHV SUDNWLVNH KDQGOHNUDIW NDQ VWXGLHQV
VOXWQLQJHURJVnKDRYHUI¡ULQJVYHUGLIRUDQGUHIRUVNHUHRJSUDNWLNHUHSnIHOWHW 
 1 UWEHVOHNWHWPHG/LQFROQRJ*XEDVEHVNULYHOVHDYRYHUI¡UEDUKHWHU6WDNHRJ
7UXPEXOOV  GHILQLVMRQ DY QDWXUDOLVWLVN JHQHUDOLVHULQJ )XQQHQH VRP HU SUHVHQWHUW JLU
IRUYHQWQLQJHUWLOKYRUGDQLQQKROGHWLHQSUDNWLVNKDQGOHNUDIWNDQJM¡UHVHJJMHOGHQGHIRUDQGUH
XWGDQQLQJHU RJ SUDNVLVHUPHQ VDPWLGLJ NDQ MHJ LNNH Sn EDNJUXQQ DY GHQQH XQGHUV¡NHOVHQ
KHYGH DW VLWXDVMRQHQ HU GHQ VDPPH IRU DOOH O UHUVWXGHQWHU L SUDNVLVRSSO ULQJ
)RUVNQLQJVGHOWDNHUQHV UHIOHNVMRQHU HU VXEMHNWLYH RJ NDQ LNNH GLUHNWH RYHUI¡UHV WLO DQGUH
PHQQHVNHU HOOHU NRQWHNVWHU /LNHYHOPHQHU MHJ VWXGLHQV WUDQVSDUDUHQV OHJJHU WLO UHWWH IRU DW
OHVHUHQ NDQ NMHQQH VHJ LJMHQ L GHW VRPEOLU EHVNUHYHW*MHQQRPQDWXUDOLVWLVN JHQHUDOLVHULQJ
NDQOHVHUHQVOLNGDQQHVHJHQPHQLQJRPVWXGLHQVWURYHUGLJKHWEDVHUWSnVLQHJHQIRUVWnHOVHDY
IXQQHQHVRPHUSUHVHQWHUWLGHQQHDYKDQGOLQJHQ 
6WXGLHQVSnOLWHOLJKHW©GHSHQGDELOLW\ª      
6WXGLHQVSnOLWHOLJKHWPnYXUGHUHVXW LIUDNYDOLWHWHQSn IRUVNQLQJVSURVHVVHQRJ LQWHJUHULQJHQ
PHOORPGDWDLQQVDPOLQJHQGDWDDQDO\VHQRJWHRULXWYLNOLQJHQ3RVWKROP7UDF\,
VLWW UDPPHYHUN YHNWOHJJHU /LQFROQ RJ *XED  GHQ NODUH VDPPHQKHQJHQ PHOORP HQ
VWXGLHV NUHGLELOLWHW RJ SnOLWHOLJKHW RJ KHYGHU DW RP NUHGLELOLWHWHQ LYDUHWDV HU GHW VWRUH
PXOLJKHWHUIRUDWSnOLWHOLJKHWHQRJVnHUJRG$YGHQQHJUXQQHUVWUDWHJLHQHVRPEOHEHVNUHYHW
LVRJVnUHOHYDQWIRUKYRUGDQMHJKDULYDUHWDWWVWXGLHQVSnOLWHOLJKHW
 -HJ KDU JMHQQRPJnHQGH Y UW RSSWDWW DY n LYDUHWD VWXGLHQV SnOLWHOLJKHW YHG n EDVHUH
PLQHVOXWQLQJHUSnHWVWUDPWGHVLJQRJXWI\OOHQGHEHVNULYHOVHUDYIRUVNQLQJVSURVHVVHQ'HWWH
EOLUJMHUQHEHVNUHYHWVRP©ULJRUª7UDF\LNYDOLWDWLYIRUVNQLQJRJPnYXUGHUHVXW
LIUDKYRUYLGWIRUVNQLQJHQVEHVNULYHOVHURJIRUNODULQJHUHUIRUDQNUHWLHQWLOVWUHNNHOLJYDULDVMRQ
DY WHRUL GDWDNLOGHU NRQWHNVWHU RJ XWYDOJ:HLFN  EHVNULYHU GHWWH VRP HQ ©UHTXLVLWH
YDULHW\ªVRJPHQHUPHGGHWWHDWYHUNW¡\HQHVRPEUXNHVLIRUVNQLQJHQPnY UHPLQVW
OLNHNRPSOHNVHIOHNVLEOHRJPDQJHIDVHWWHUWVRPIHQRPHQHWVRPVWXGHUHV 
 , GHQQH DYKDQGOLQJHQ KDU MHJ EHVNUHYHW L GHWDOM KYRUGDQ MHJ VDWWH PHJ LQQ L


IRUVNQLQJVIHOWHW GHVLJQHW SURVMHNWHW VDPOHW LQQ GDWD DQDO\VHUWH RJ WRONHW GU¡IWHW RJ
NRQNOXGHUWH , DUWLNOHQH KDU MHJ WUXNNHW XW XWYDOJWH VLWDWHU VRP EHO\VHU O UHUVWXGHQWHQHV
RSSOHYHOVHIRUnYLVHWLOGHWHPSLULVNHJUXQQODJHWIRUWRONQLQJHQH-HJKDUYHNWODJWnJLI\OGLJH
EHVNULYHOVHUDYNRQWHNVWHQKYRUGDQMHJKDUJnWWIUHPLDQDO\VHSURVHVVHQRJWLOVOXWWSUHVHQWHUW
W\GHOLJHWRONQLQJHURJDUJXPHQWHULDUWLNOHQH*MHQQRPJnHQGHLSURVMHNWHWVWLOWHMHJPHJVHOY
VS¡UVPnORPMHJKDGGHQRNGDWDWLOnNXQQHVYDUHSnPLQHIRUVNQLQJVVS¡UVPnORPDQDO\VHQ
PLQYDU JUXQGLJQRNRP WHRULHQH MHJYLVWH WLO YDUSDVVHQGH L IRUKROG WLOPLQH IXQQRJRP
XWWDOHOVHQH MHJ SUHVHQWHUWH YDU WLOVWUHNNHOLJH IRU n VW¡WWH PLQH WRONQLQJHU $Y GHQQH JUXQQ
JMRUGHMHJJUXQGLJHV¡NLOLWWHUDWXUHQIRUnILQQHWHRUHWLVNHEHJUHSHUVRPNXQQHKMHOSHPHJn
IRUVWn RJ IRUNODUH Q\DQVHQH RJ NRPSOHNVLWHWHQ L O UHUVWXGHQWHQHV UHIOHNVMRQHU L
SUDNVLVRSSO ULQJHQ$NWLYLWHWVWHRULPHGELGUDJIUD/HRQWMHY9\JRWVN\
 :DUWRIVN\  RJ 'DOVJDDUG  EOH YDOJW HWWHUVRP GHWWH UDPPHYHUNHWV
WHRUHWLVNHEHJUHSHUJMRUGHGHWPXOLJnDQDO\VHUHEnGHUHIOHNVMRQHQHVLQQKROGQLYnSURVHVVRJ
XWIDOO RJ GHUPHG EHO\VH VWXGLHQV RYHURUGQHGH SUREOHPVWLOOLQJ RJ XQGHURUGQHGH
IRUVNQLQJVVS¡UVPnO        
9LGHUH KDUPLWW HQJDVMHPHQW L GHQ QDVMRQDOH IRUVNHUVNROHQ IRU XWGDQQLQJVIRUVNQLQJ
1DWLRQDO*UDGXDWH6FKRROLQ(GXFDWLRQDO5HVHUDFK1$7('Y UWWLOVWRUKMHOSIRUnLYDUHWD
VWXGLHQVSnOLWHOLJKHW)UHPOHJJ IRURJ UHVSRQV IUDDQGUH3K'VWXGHQWHURJHUIDUQH IRUVNHUH
KDU KMXOSHWPHJ WLO n W\GHOLJJM¡UH RJ IRUEHGUH WRONQLQJHQH 7LOVYDUHQGH KDU ©SHHUUHYLHZª
SURVHVVHQLIRUELQGHOVHPHGSXEOLVHULQJHQDYDUWLNOHQHY UWQ\WWLJRJEHULNHQGHIRUWHNVWHQHV
NYDOLWHW 8WHQ XQQWDN KDU WHNVWHQH EOLWW NODUHUH RJ IRUEHGUHW VHJ HWWHU EnGH nSQH RJ EOLQGH
UHVSRQVUXQGHU 'HW HU OLNHYHO VDPDUEHLGHW PHG PLQH WR YHLOHGHUH VRP KDU Y UW PHVW
EHW\GQLQJVIXOOW L GHWWH KHQVHHQGHW GHUHV DNDGHPLVNH HUIDULQJ VDPW PHWRGRORJLVNH RJ
WHRUHWLVNHRYHUVLNWJMRUGHDWMHJHWWHUDWVNLOOLJHYHLOHGQLQJHUXWYLNOHWPLQHYQHWLOnSUHVHQWHUH
PLQVWXGLHRJPLQHIXQQSnHQ UOLJRJWUDQVSDUHQWPnWH    
6WXGLHQVEHNUHIWEDUKHW©FRQILUPDELOLW\ª      
6WXGLHQV EHNUHIWEDUKHW UHIHUHUHU WLO KYRUYLGW IXQQHQH L VWXGLHQ HU IRUDQNUHW L GHW SUHVHQWHUWH
GDWDPDWHULDOHW/LQFROQ	*XED0HUULDP©%HNUHIWHOVHQHLQQHE UHUDWIXQQHQH
WRONQLQJHQHRJGHIUHPVWLOWHLPSOLNDVMRQHQHHUXWOHGHWDYGDWDPDWHULDOHWVDPWLGLJVRPGHWHU
HQLQGUHNRQVLVWHQVPHOORPGLVVHIDNWRUHQHª3RVWKROP6RPNYDOLWDWLYIRUVNHUHU
MHJNODURYHUDWPLQIRUVNQLQJLNNHHUREMHNWLYPHQSnYLUNHWDYPLQIRUIRUVWnHOVH&UHVZHOO
 *XGPXQGVGyWWLU  ©)RUIRUVWnHOVHQ RPIDWWHU LNNH EDUH GHW WHRUHWLVNH
UDPPHYHUNHWPHQ RJVnPHU HOOHUPLQGUH VNMXOW EDJDVMH VRP HUIDULQJHU YHUGLHU NXQQVNDS


IRUVNQLQJVILORVRILRJKROGQLQJHU WLO IHOWHWHOOHURPUnGHWYLVNDOVWXGHUHª 1LOVVHQ
 -HJ KDU IRUV¡NW n Y UH EHYLVVW PLQ HJHQ VXEMHNWLYLWHW RJ KYRUGDQ PLQ
YLUNHOLJKHWVIRUVWnHOVH IDJOLJH LQWHUHVVHU RJ SHUVRQOLJH HUIDULQJHU KDU SnYLUNHW
IRUVNQLQJVSURVHVVHQ9LNWLJLGHWWHKHQVHHQGHYDUVNULYLQJHQDYPHPRHUVHYHGOHJJ+HU
VNUHY MHJQHGPLQH DQWDNHOVHUEDVHUW SnPLQ VXEMHNWLYH IRUVWnHOVH DYKYD VRPYDU VHQWUDOW L
GDWDPDWHULDOHW , HWWHUWLG NDQ MHJ VH KYRUGDQ GHQQH IRUVWnHOVHQ JUDGYLV HQGUHW VHJ IUD n
UHJLVWUHUHIRUYHQWHGHIXQQWLOPHURYHUUDVNHQGHIHQRPHQHURJWLOVOXWWHQGWHRSSLHQWHRUHWLVN
IRUVWnHOVH DY IRUVNQLQJVGHOWDNHUQHV SUDNWLVNH KDQGOHNUDIW 9LGHUH NDQ VWUDWHJLHQH VRP EOH
EHVNUHYHWLEHVNULYHOVHQDYVWXGLHQVNUHGLELOLWHWRYHUI¡UEDUKHWRJSnOLWHOLJKHWVSHVLHOWNQ\WWHW
WLO LYDUHWDNHOVHQ DY WUDQVSDUHQV L DQDO\VH RJ WRONQLQJVDUEHLGHW WULDQJXOHULQJ DY
GDWDPDWHULDOHW RJ ©PHPEHU FKHFNLQJª RJVn VHHV Sn VRP HOHPHQWHU VRP VW\UNHU VWXGLHQV
EHNUHIWEDUKHW
6WXGLHQVEHJUHQVQLQJHU        
,GHQQHVWXGLHQKDUMHJJMHQQRPJnHQGHV¡UJHWIRUnKROGHHQRYHUVLNWOLJRJVDPPHQELQGHQGH
VWUXNWXU )XQQ L GH HPSLULVNH GDWD RJ JMHQQRPJDQJHQ DY WLGOLJHUH IRUVNQLQJ Sn
O UHUVWXGHQWHUV UHIOHNVMRQ RULHQWHULQJHU RJ O ULQJ L O¡SHW DY SUDNVLVRSSO ULQJHQ GDQQHW
XWJDQJVSXQNWHWIRUPLQHIRUVNQLQJVVS¡UVPnO0HWRGHQHWHRULHQRJSURVHG\UHQHVRPHUEUXNW
HUYHNWHWRSS LPRWGHQQHKHQVLNWHQ.RQNOXVMRQHQHRJ LPSOLNDVMRQHQHDYPLQIRUVNQLQJHU
NREOHW WLO DQQHQ IRUVNQLQJ 'HW HU OLNHYHO YDQVNHOLJ n JL HQ REMHNWLY YXUGHULQJ DY VWXGLHQV
NYDOLWHW -HJ KDU LPLGOHUWLG NRQVHQWUHUWPHJRPn JMHQQRPI¡UH VWXGLHQ L KHQKROG WLO GHW MHJ
EHVNULYHU L LQQOHGQLQJHQ 6HOY RP MHJ KHYGHU DW MHJ KDU LYDUHWDWW GH RYHUQHYQWH
NYDOLWHWVNULWHULHQHRJJMHQQRPI¡UW IRUVNQLQJHQ LKHQKROG WLOKHQVLNWHQPHGVWXGLHQVHU MHJ L
HWWHUWLG DW MHJ KDU XWYLNOHW PHJ VRP IRUVNHU RJ NDQVNMH YLOOH KD WDWW QRHQ DQGUH YDOJ
LQQOHGQLQJVYLVRPMHJVNXOOHJMHQQRPI¡UWSURVMHNWHWSnQ\WW'HWWHJM¡UDWVWXGLHQLPLQH¡\QH
KDUIOHUHEHJUHQVQLQJHU       
6WXGLHQV NUHGLELOLWHW , XWYDOJHW KDU MHJ NXQ ILUH O UHUVWXGHQWHU VRP YDU Sn VDPPH
SUDNVLVVNROHRJKDGGHVDPPHSUDNVLVO UHU-HJYLOOHInWWIUHPIOHUHSHUVSHNWLYHURPMHJKDGGH
XWYLGHW SURVMHNWHW RJ VDPPHQOLJQHW IXQQHQH L WR HOOHU IOHUH SUDNVLVJUXSSHU , WLOOHJJ VHU MHJ
RJVn DW MHJ EXUGH KD REVHUYHUW IRUVNQLQJVGHOWDNHUQHV KDQGOLQJHU RJ RSHUDVMRQHU PHU
V\VWHPDWLVNHQQMHJKDUJMRUWLGHQQHVWXGLHQ'DYLOOHKDGGHHQHQGDNODUHUHUHIHUDQVHUDPPH
nGU¡IWHGHUHVYHUEDOLVHUWHUHIOHNVMRQHURSSLPRWRJGHUPHGGHUHVHJQHIRUWRONQLQJHUDYKYD
GH WHQNHU RJ JM¡U L SUDNVLVO ULQJHQ (QPXOLJKHW KDGGH Y UW n JM¡UH YLGHREVHUYDVMRQHU DY
GHUHVXQGHUYLVQLQJRJVHWWSnRSSWDNHQHVDPPHQPHGIRUVNQLQJVGHOWDNHUQHIRUnXQGHUV¡NH


KYRUGDQ GH UHIOHNWHUHU RYHU VLQH KDQGOLQJHU L HWWHUWLG 8WRYHU GHWWH EXUGH MHJ RJVn KD JnWW
G\SHUHLQQLIRUVNQLQJVGHOWDNHUQHVIRUVWnHOVHQnUGHUHIOHNWHUWHRYHUKYRUGDQWHRULHQSnYLUNHW
GHUHV IRUVWnHOVH DY GHUHV SUDNWLVNH HUIDULQJHU 6RPQHYQW L DUWLNNHO  RJ  IDQW MHJ VSRU DY
VOLNH IRUDQNULQJHUPHQPLQH GDWD NXQQH EOLWWPHU XWI\OOHQGH RP MHJ KDGGH Y UW HQGDPHU
SnSDVVHOLJPHGRSSI¡OJLQJVVS¡UVPnO IRUHNVHPSHOYHGn VS¡UUH ©KYRUIRUHUGHW VOLN"ªHOOHU
©SnKYLONHQPnWH"ª        
6WXGLHQV RYHUI¡UEDUKHW 'HW HU YDQVNHOLJ n YXUGHUH RP MHJ KDU XWHODWW n EHVNULYH
NRQWHNVWXHOOH IDNWRUHU VRPRSSOHYHV VRPQ¡GYHQGLJ IRU DW OHVHUHQ VNDO NXQQH GDQQH VHJ HW
JRGW ELOGH DY VHWWLQJHQ 8QGHUV¡NHOVHQ HU VRP QHYQW LQQOHGQLQJVYLV JMHQQRPI¡UW L HQ
EU\WQLQJVWLG L RYHUJDQJHQ IUD DOOPHQQO UHUXWGDQQLQJ WLO GHQ Q\H WRGHOWH JUXQQVNROHO UHU
XWGDQQLQJHQ */8 6HOY RP GH IOHVWH PnOHQH RJ VWUXNWXUHQH HU LYDUHWDWW L GHQ Q\H
XWGDQQLQJVPRGHOOHQ HU GHWWH QDWXUOLJYLV HQ EHJUHQVQLQJ IRU VWXGLHQV RYHUI¡ULQJVYHUGL
6WXGLHQV SnOLWHOLJKHW (WWHUVRP GHQQH VWXGLHQ L VWRU JUDG EDVHUHU VHJ Sn
VHOYUDSSRUWHULQJHUGHWIDUHIRUDWIRUVNQLQJVGHOWDNHUQHVEHVNULYHOVHUDYVLQHKDQGOLQJHUHUQRH
UHWXVMHUWH RJ UDVMRQDOLVHUHQGH L IRUKROG WLO KYRUGDQ GH HJHQWOLJ WHQNHU RJ KDQGOHU
)RUVNQLQJVGHOWDNHUQHYLVVWHDW MHJVNXOOHEUXNHGHUHV\WULQJHULPLWWSURVMHNWRJGHWNDQGHW
Y UHHQIDUHIRUDWGHUHVUHIOHNVMRQHUEOHSnYLUNHWDYGHWGHRSSOHYGHVRP©VRVLDOW¡QVNHOLJªL
O\V DY O UHUXWGDQQLQJHQV PnO 'HW HU YDQVNHOLJ n YXUGHUH KYRUGDQ RJ L KYLONHQ JUDG
O UHUVWXGHQWHQHVUHIOHNVMRQHURJKDQGOLQJHUEOHSnYLUNHWDYGHUHVEHYLVVWKHWRPDWMHJYDUGHU
RJ REVHUYHUWH GHP LQWHUYMXHW GHP RJ KDGGH WLOJDQJ WLO UHIOHNVMRQVORJJHQH Sn ,WCV OHDUQLQJ
6WXGLHQV EHNUHIWEDUKHW , NYDOLWDWLYH VWXGLHU HU IRUVNHUHQ GHW YLNWLJVWH IRUVNQLQJV
LQVWUXPHQWHW &UHVZHOO  3RVWKROP  RJ MHJ KDU LNNH HYQHW n IDVWVOn Q¡\DNWLJ
KYRUGDQPLQ WLOVWHGHY UHOVH L VHWWLQJHQ VXEMHNWLYLWHW IRUIRUVWnHOVHRJ DQDO\WLVNH HYQHUKDU
SnYLUNHWIRUVNQLQJHQ'HWWHPnVHHVSnVRPHQNODUEHJUHQVQLQJIRUVWXGLHQ/LNHYHOKDUMHJ
VRP QHYQW RYHQIRU IRUV¡NW n LYDUHWD GHWWH NUDYHW YHG n Y UH Q¡\DNWLJ RJ HNVSOLVLWW L PLQH
EHVNULYHOVHUDYVWXGLHQVWHRUHWLVNHUDPPHYHUNPHWRGHRJDQDO\VHRJWRONQLQJVSURVHVVHQ
678',(16%,'5$*
6RPEHVNUHYHWL6WXGLHQVRYHUI¡UEDUKHWVHUGHQQHVWXGLHQHWIRUVNQLQJVDUEHLG
PHGHWEHJUHQVHWDQWDOOGHOWDNHUHRJKDULXWJDQJVSXQNWHWLNNHV¡NWnJM¡UHJHQHUDOLVHULQJHUL
IRUP DY DQWDNHOVHU RP KYRUGDQ GH LOOXVWUHUWH IHQRPHQHQH JM¡U VHJ JMHOGHQGH IRU KHOH
SRSXODVMRQHQDYDOOPHQQO UHUVWXGHQWHUL1RUJH/LNHYHOPHQHUMHJDYKDQGOLQJHQHUYHUGLIXOO


RJ L GHW I¡OJHQGH YLO MHJ GLVNXWHUH VWXGLHQV WHRUHWLVNH PHWRGRORJLVNH SUDNWLVNH ELGUDJ RJ
SUHVHQWHUHIRUVODJWLOYLGHUHIRUVNQLQJ
6WXGLHQVWHRUHWLVNHELGUDJWLOIRUVNQLQJVIHOWHW
)RUVNQLQJHUWHRUHWLVNVLJQLILNDQWRPGHQXWYLGHUE\JJHURJNULWLVHUHUHNVLVWHUHQGHNXQQVNDS
6LOYHUPDQ  7UDF\  0LQ VWXGLH DQYHQGHU HW WHRUHWLVN UDPPHYHUN UHIOHNVLY
PHGLHULQJ VRP MHJ LNNH KDU VHWW WLGOLJHUH L VWXGLHU DY O UHUVWXGHQWHUV UHIOHNVMRQHU
6OXWQLQJHQHVRPHUWDWWIUDGHLOOXVWUHUHQGHXWWDOHOVHQHHUEDVHUWSnHQIRUVWnHOVHDYGHWPHQWDOH
SODQHWHULVHJVHOYHWKDQGOLQJVSODQVOLNGHWEOHXWG\SHWLUHGHJM¡UHOVHQDY'DOVJDDUGV
EHVNULYHOVHDYUHIOHNVLYPHGLHULQJ'HWWHWHRUHWLVNHNRQVHSWHWNDQY UHHWYHUGLIXOOWWHRUHWLVN
ELGUDJ IRU DQGUH VWXGLHU HWWHUVRP GHW nSQHU IRU HQ V\VWHPDWLVN DQDO\VH DY KYD KYRUGDQ RJ
KYRUIRUPHQQHVNHUUHIOHNWHUHUVRPGHJM¡U    
 8WYLNOLQJHQDYVWXGLHQVNMHUQHNDWHJRULIRUVNQLQJVGHOWDNHUQHVSUDNWLVNHKDQGOHNUDIWHU
EDVHUWSnWRONQLQJHUIUDHWDNWLYLWHWVWHRUHWLVNSHUVSHNWLYSnPHQQHVNHOLJXWYLNOLQJRJLVHJVHOY
HQWHRUHWLVNDQWDNHOVHDYVDPPHQKHQJHQHPHOORPO UHUVWXGHQWHQHVRULHQWHULQJIRUDQNULQJHU
RJ O ULQJ VOLN GHW NRPPHU IUHP L GHUHV YHUEDOLVHUWH UHIOHNVMRQHU 0LQ 3K'DYKDQGOLQJ
XWYLGHU RJ NULWLVHUHU GHQ WHRUHWLVNH IRUVWnHOVHQ DY O UHUVWXGHQWHUV XWYLNOLQJVSURVHVV L
SUDNVLVRSSO ULQJHQRJEUXNHU/HRQWMHYVDNWLYLWHWVWHRULRJ'DOVJDDUGVWHRULRP
UHIOHNVLY PHGLHULQJ Sn HQ PnWH VRP DQGUH IRUVNHUH NDQ EOL LQVSLUHUW DY $Y GHQQH JUXQQ
KHYGHUMHJDUEHLGHWPLWWKDUWHRUHWLVNVLJQLILNDQV
6WXGLHQVPHWRGRORJLVNHELGUDJWLOIRUVNQLQJVIHOWHW
)RUVNQLQJHQHUPHWRGRORJLVNVLJQLILNDQWRPPHWRGHQVRPHUEUXNWHUQ\NUHDWLYRJEHVNUHYHW
SnPnWHU VRPNDQELGUD WLOXWYLNOLQJDYDQGUH IRUVNHUHVPHWRGRORJLVNH IHUGLJKHWHU +D\V	
6LQJK7UDF\0LQVWXGLHKDULNNHWDWWLEUXNPHWRGRORJLVNHJUHSVRPNDQVLHVn
Y UH Q\VNDSHQGH /LNHYHO HU EUXNHQ RJ KHQYLVQLQJHQ WLO+\OODQGHU RJ*XYnV  
IRUVODJ WLO IUHPGULIW L HQ NRQVWDQW NRPSDUDWLY PHWRGH RJ 6FRWWV   FRQGLWLRQDO
UHODWLRQVKLS JXLGH RJ UHIOHFWLYH FRGLQJPDWUL[PHWRGRORJLVNHYHUNW¡\ MHJ LNNHKDU IXQQHW L
DQGUH QRUVNH VWXGLHU 'LVVH RSSOHYGHV VRP NODUJM¡UHQGH RJ Q\WWLJ IRU n KROGH RYHUVLNW L
DQDO\VHULQJVSURVHVVHQ6WXGLHQNDQLQVSLUHUHDQGUHIRUVNHUHWLOnDQYHQGHWLOVYDUHQGHPHWRGH
RJYHUNW¡\RJKDUVOLNPHWRGRORJLVNVLJQLILNDQV
6WXGLHQVSUDNWLVNHELGUDJWLOIRUVNQLQJVIHOWHW
)RUVNQLQJHQVSUDNWLVNHVLJQLILNDQVPnYXUGHUHVLIRUKROGWLORPNXQQVNDSHQGHQJLUHUQ\WWLJ
IRU SUDNVLVIHOWHW 6LOYHUPDQ  7UDF\  )¡UVW RJ IUHPVW DUJXPHQWHUHU MHJ IRU DW


O UHUVWXGHQWHUVRULHQWHULQJHUPRWUHODVMRQVE\JJLQJPHGHOHYHQHLNNHHQVLGLJPnDYIHLHVVRP
HQ LQGLNDVMRQ Sn HQPDQJOHQGH IRUVWnHOVH IRU O UHU\UNHWV NRPSOHNVLWHW )XQQHQH LQGLNHUHU L
VWHGHWDWGHWNDQY UHKHQVLNWVPHVVLJnXQGHUVWUHNHRJO¡IWHIUHPJHYLQVWHQHPHGWHWWHO UHU
HOHYUHODVMRQHU EnGH L SUDNVLVRSSO ULQJHQ RJ L XQGHUYLVQLQJHQ Sn XQLYHUVLWHWHW HOOHU
K¡\VNROHQ         
 9LGHUH NDQ GHW Y UH IRUPnOVWMHQOLJ DW DQVDWWH L O UHUXWGDQQLQJHQ IDJO UHUH Sn
K¡JVNROHQXQLYHUVLWHWHW RJ SUDNVLVO UHUH L VW¡UUH JUDG HQQ GHW NRPPHU IUHP IUD WLGOLJHUH
IRUVNQLQJ6XQGOL6¡QGHQnV¡NHUPHU LQIRUPDVMRQRPKYD O UHUVWXGHQWHQHHU
RULHQWHUWPRWKYRUIRUGHHUGHWRJKYRUGDQGHWHQNHUnRSSQnVLQHPnO)XQQHQHLVWXGLHQNDQ
LQVSLUHUH DQVDWWH L O UHUXWGDQQLQJHQ WLO n EOLPHU RSSWDWW DY KYRUGDQ VWXGHQWHQH GDQQHU VHJ
IRUHVWLOOLQJHURPKYDHQO UHUVNDONXQQHJM¡UHRJIRUVWn±GHQPHQLQJVXWYLNOHQGHSURVHVVHQ±
IUHPIRUnXWHOXNNHQGHIRNXVHUHSnUHVXOWDWHWDYGHQQHPHQLQJVXWYLNOLQJHQ 
 , WLOOHJJ LQGLNHUHU IXQQHQH DW O UHUVWXGHQWHQHV O ULQJ HU I¡UVW RJ IUHPVW NQ\WWHW WLO n
WLOHJQH VHJ GH VLWXHUWH IRUXWVHWQLQJHQH IRU n XQGHUYLVH YHG GHQ DNWXHOOH SUDNVLVVNROHQ 2P
O UHUXWGDQQLQJHQ¡QVNHU O ULQJDYDQGUHDVSHNWHU LHQSURIHVMRQHOORSSGDWHUW O UHUUROOHNDQ
GHWY UHKHQVLNWVPHVVLJnIRUHWDQ\HYXUGHULQJHURPGHWHUDNWXHOWnXWYLGHHOOHURPRUJDQLVHUH
SUDNVLVRSSO ULQJHQHWWHUVRPEnGHPLQRJDQGUHXQGHUV¡NHOVHUYLVHUDWVWXGHQWHQHKDUEHKRY
IRUHQSHULRGHGHUGHWLOHJQHUVHJQHWWRSSGHVLWXHUWHIRUXWVHWQLQJHQH(GZDUGV	3URWKHURH
          
 7LO VOXWW QnU O UHUVWXGHQWHQH HU IHUGLJ PHG VLQ O UHUXWGDQQLQJ YLO GH IRUWVHWWH n
NRQVWUXHUHQ\NXQQVNDSRJQ\H IHUGLJKHWHUJMHQQRPKHOHVLQNDUULHUH %DOO	&RKHQ
3RVWKROP0nOHWPHGO UHUXWGDQQLQJVSURJUDPPHQHPnGHUIRUY UHnXWYLNOHHQEUHG
IRUVWnHOVH IRU O UHU\UNHWVNRPSOHNVLWHW VRPNDQ XWYLGHJUXQQODJHWGH VWnUSn L VLQ OLYVODQJH
O ULQJVSURVHVV'HWYLOY UHXPXOLJIRUHW O UHUXWGDQQLQJVSURJUDPnWLOE\HWXQGHUYLVQLQJV
RJ SUDNVLVRSSO ULQJVWLOEXG VRP LYDUHWDU DOOH DVSHNWHU YHG O UHU\UNHW (GZDUGV D
=HLFKQHU$YGHQQHJUXQQHUGHW JUXQQ WLO nHWWHUVS¡UUH HQYHNWOHJJLQJDYnXWGDQQH
VWXGHQWHQHV HYQH WLO n VHWWH VHJ PnO YXUGHUH KYD VRP VNDO WLO IRU n Qn PnOHW YXUGHUH VLQ
NRPSHWDQVHIRUnQnPnOHWYXUGHUH WLOJMHQJHOLJHKMHOSHPLGOHUSODQOHJJHDUEHLGHWVLWW OHJJH
VWUDWHJLHU IRU XWI¡UHOVH JMHQQRPI¡UH DUEHLGHW RYHUYnNH SURVHVVHQ UHIOHNWHUH RYHU GHQ RJ
YXUGHUHUHVXOWDWHW'HWWHNDQ¡NHPXOLJKHWHQHIRUDWVWXGHQWHQHXWYLNOHUVHJWLOO UHUHVRPEOLU
©DJHQWHULHJHWOLYª6NDDOYLN	6NDDOYLN-HJPHQHUGHWLGHWWHKHQVHHQGHNDQ
Y UHKHQVLNWVPHVVLJnWDXWJDQJVSXQNWLGHUHVUHIOHNVLYHPHGLHULQJ


)RUVODJWLOYLGHUHIRUVNQLQJ
'HWKDUY UWHWPnOLXWDUEHLGHOVHQDYGHQQHDYKDQGOLQJHQnVWLPXOHUHOHVHUHQVQ\VJMHUULJKHW
RJ LQVSLUHUH WLO YLGHUH IRUVNQLQJ 7HPDHWV UHOHYDQV RJ DNWXDOLWHW EOH XQGHUVWUHNHW DOOHUHGH L
LQQOHGQLQJHQGDPLQV\VWHPDWLVNHJMHQQRPJDQJDYIRUVNQLQJSnQRUVNDOOPHQQO UHUXWGDQQLQJ
IUD  YLVWH DW IHOWHW KDU HW VWRUW EHKRY IRU VWXGLHU +DXJDQ  6WXGLHQV YHUGL
XQGHUVWUHNHV DY IXQQHQH VRP LQGLNHUWH DW O UHUVWXGHQWHQHV XWWU\NWH UHIOHNVMRQHU YDU PHU
VRILVWLNHUWHQQDQQHQIRUVNQLQJKDUNRQNOXGHUWPHG6XQGOL	6¡QGHQnVWUHP
/LNHYHO XQGHUVWUHNHU VWXGLHQ RJVn EHKRYHQH IRU PHU IRUVNQLQJ EnGH NYDOLWDWLYW RJ
NYDQWLWDWLYW 'H I¡OJHQGH WUH XWYDOJWH IRUVODJHQH HU Q UW NQ\WWHW WLO EHJUHQVQLQJHQH RJ GH
WHRUHWLVNHPHWRGRORJLVNHRJSUDNWLVNHELGUDJHQHMHJKDUDUJXPHQWHUWIRURYHQIRU
/ UHUVWXGHQWHUV XWYLNOLQJ DY SUDNWLVN KDQGOHNUDIW L O¡SHW DY O UHUXWGDQQLQJHQ 'HW
KDGGHY UW LQWHUHVVDQWnJMHQQRPI¡UHHQVW¡UUH ORQJLWXGLQHOOVXUYH\ L IOHUH O UHUXWGDQQLQJHU
VRP XWIRUVNHW KYRUGDQ NRQWHNVWXHOOH DVSHNWHU V\QHV n SnYLUNH GHUHV RULHQWHULQJHU
IRUDQNULQJHURJO ULQJRYHU WLG3UDNWLVNKDQGOHNUDIWEOH WRONHWVRPIHQRPHQHWVRPJM¡UGHW
PXOLJ IRU IRUVNQLQJVGHOWDNHUQHnVNDSHKDQGOLQJVURPXWYLNOHKDQGOLQJVUHSHUWRDURJXWYLNOH
UHIOHNVMRQVHYQHQ(WWHUVRP IXQQHQH L GHQQHXQGHUV¡NHOVHQ LQGLNHUHU DW GHQQHKDQGOHNUDIWHQ
EHJUHQVHV WLO RPUnGHU VRP NDQ NQ\WWHV WLO O UHUHQ L P¡WH PHG HOHYHQH KDGGH GHW Y UW
LQWHUHVVDQWnJMHQQRPI¡UHHWSURVMHNWVRPXWIRUVNHWKYDVRPV\QHVnPXOLJJM¡UHRJEHJUHQVH
GLVVHDVSHNWHQHVDPWRPUnGHUNQ\WWHWWLOO UHUHQVRPHQGHODYHWSURIHVMRQHOWIHOOHVVNDSRJ
O UHUHQ L P¡WHPHG IRUHOGUH RJ DQGUH VDPDUEHLGVSDUWQHUH MI .'  L O¡SHW DY O UHU
XWGDQQLQJHQVRPKHOKHW)UHPWLGLJHVWXGLHUE¡UV¡NHnLGHQWLILVHUHGHVSHVLILNNHIRUELQGHOVHQH
PHOORP VNROHNXOWXUHQ RJ O UHUVWXGHQWHUV UHIOHNVMRQ RJ LGHQWLILVHUH KYLONH DVSHNWHU DY
VNROHNXOWXUHQVRPV\QHVnY UHQ¡GYHQGLJIRUnVNDSHHQIRUPnOVWMHQOLJXWYLNOLQJ'HWWHNDQ
LQNOXGHUH HQ XWIRUVNQLQJ DY KYRUGDQ SUDNVLVIHOOHVVNDSHW RJ YDULHUWH IRUPHU IRU
LQWHUVXEMHNWLYLWHWVW¡WWHUXWYLNOLQJHQDYO UHUVWXGHQWHUVUHIOHNVMRQHU
 3UDNVLVO UHUHVUHIOHNVMRQHULSUDNVLVRSSO ULQJHQ9LGHUHKDGGHGHWY UWLQWHUHVVDQWn
XWYLNOH HW SURVMHNW GHU MHJ KDGGH LQYROYHUW SUDNVLVO UHUHQ L VW¡UUH JUDG HQQ MHJ KDU JMRUW L
GHQQH VWXGLHQ 'D NXQQH MHJ VDPPHQOLJQHW SUDNVLVO UHUHQV IRUVWnHOVH DY KYHU HQNHOW
O UHUVWXGHQWV UHIOHNVMRQHU EnGH L YHLOHGQLQJHQ RJ L UHIOHNVMRQVORJJHQH %DVHUW Sn VWXGLHQV
IXQQ KDGGH GHW RJVn L GHQQH IRUELQGHOVH Y UW LQWHUHVVDQW n XQGHUV¡NH Q UPHUH KYD
SUDNVLVO UHUQHVUHIOHNVMRQHUHURULHQWHUWPRWIRUDQNUHWLRJKYLONHQO ULQJGHJLUXWWU\NNIRUL
SUDNVLVRSSO ULQJVSHULRGHQH      
6DPPHQKHQJHQ PHOORP O UHUVWXGHQWHUV O UHUXWGDQQLQJ RJ HOHYHUV XWYLNOLQJ , HW
NRPSDUDWLYW SURVMHNW NXQQH GHW Y UW LQWHUHVVDQW n XQGHUV¡NH Q UPHUH KYRUGDQ


O UHUVWXGHQWHQHVSUDNWLVNHKDQGOHNUDIWSnYLUNHUHOHYHUVIDJOLJHRJVRVLDOHXWYLNOLQJ'HWNDQ
Y UHKHQVLNWVPHVVLJnXQGHUV¡NHRPGHWNDQ ILQQHV VDPPHQKHQJHUPHOORP O UHUVWXGHQWHUV
VXEMHNWLYHSUHIHUDQVHURJIRUVWnHOVHURJHOHYHUVXWYLNOLQJ
$96/877(1'(.200(17$5(5
,GHQQH3K'DYKDQGOLQJHQKDUMHJEHO\VWKYDVRPNDUDNWHULVHUHUILUHDOOPHQQO UHUVWXGHQWHUV
YHUEDOLVHUWH UHIOHNVMRQHU L O¡SHW DY SUDNVLVRSSO ULQJHQ L GHUHV WUHGMH VWXGLHnU *MHQQRP HW
NYDOLWDWLYW IRUVNQLQJVGHVLJQ DQYHQGWH MHJ HQ  DEGXNWLY VWUDWHJL L PLQ NRQVWDQW NRPSDUDWLYH
PHWRGH )¡UVW NRGHW MHJ O UHUVWXGHQWHQHV RSSOHYHOVHU LQGXNWLYW I¡U MHJ GHUHWWHU GU¡IWHWPHU
GHGXNWLYW RSS PRW UHOHYDQW WHRUL RJ HPSLUL 0LQ DEGXNWLYH VOXWQLQJVSURVHVV I¡UWH WLO DW
WRONQLQJHQH VRP EOH JMRUW EnGH KDGGH WHWWH IRUDQNULQJHU L HPSLULHQ VDPWLGLJ VRP
RULHQWHULQJHQ PRW WHRUL RJ DQQHQ IRUVNQLQJ JMRUGH GHW PXOLJ n GU¡IWH O UHUVWXGHQWHQHV
YHUEDOLVHUWHUHIOHNVMRQHUSnPHURYHURUGQHGHQLYnHU    
 )XQQHQH YLVHU DW IRUVNQLQJVGHOWDNHUQHV YHUEDOLVHUWH UHIOHNVMRQHU JLU XWWU\NN IRU HQ
SUDNWLVN KDQGOHNUDIW 'HW n HWDEOHUH RJ YHGOLNHKROGH UHODVMRQHU PHG HOHYHQH V\QHV n Y UH
EDVHUW Sn HQ IRUVWnHOVH DY DW GHWWH HU HQ Q¡GYHQGLJ IRUXWVHWQLQJ IRU n VNDSH KDQGOLQJVURP
)RUVNQLQJVGHOWDNHUQHVIRUVWHUNHGHKDQGOLQJVUHSHUWRDUV\QHVnXWYLNOHHQHYQHWLOnNRQWUROOHUH
RJVW\UHVLQHVRVLDOHRPJLYHOVHU'HWWHYLUNHUnPXOLJJM¡UHVDYHWNULWLVN UHIOHNVMRQVUHSHUWRDU
JMHQQRP EnGH NRQNUHWH RJ DEVWUDNWH IRUDQNULQJHU L UHIOHNVMRQHQH L SODQOHJJLQJHQ
JMHQQRPI¡ULQJHQRJHYDOXHULQJHQDYXQGHUYLVQLQJ   
 'U¡IWLQJHQ L O\V DY SUDNVLVRSSO ULQJHQV LQWHQVMRQHU LQGLNHUHU LPLGOHUWLG DW GHQQH
SUDNWLVNH KDQGOHNUDIWHQ HU NQ\WWHW WLO HQ DYJUHQVHW GHO DY O UHU\UNHW VRP I¡OJH DY
IRUVNQLQJVGHOWDNHUQHV ©REMHFWRI DFWLYLW\ª(WWHUVRPGHUHVRYHURUGQHGHREMHNW V\QHV nY UH
NQ\WWHW WLOKYRUGDQGHVNDO OHJJH WLO UHWWH IRUHOHYHQHV O ULQJRJXWYLNOLQJ IUHPIRUVLQHJHQ
I¡UHU GHWWH WLO DW GH UHIOHNWHUHU RYHU KDQGOLQJHU RJ RSHUDVMRQHU VRP Q UPHVW XWHOXNNHQGH
RPKDQGOHU GHUHV LQGLYLGXHOOH XQGHUYLVQLQJPHG HOHYHQH IUHPIRU GHUHV UROOH VRPHQ GHO DY
VNROHQV SUDNVLVIHOOHVVNDS VDPW VDPDUEHLG PHG IRUHOGUHQH RJ HNVWHUQH VDPDUEHLGVSDUWQHUH
)XQQHQH NQ\WWHW WLO KYD VRP NDUDNWHULVHUHU ILUH DOOPHQQO UHUVWXGHQWHUV YHUEDOLVHUWH
UHIOHNVMRQHUJLUVOLNXWWU\NN IRUDWGHUHVSUDNWLVNHKDQGOHNUDIWNRQVHQWUHUHVRPHQEHJUHQVHW
GHO DY GHW VRP L O UHUXWGDQQLQJHQV LQWHQVMRQHU EHVNULYHV VRP VHQWUDOH DVSHNWHU L HQ
SURIHVMRQHOOO UHUUROOH -HJ KnSHU DW IRUVNQLQJHQV WHPD GHQ WHRUHWLVNH LQQUDPPLQJHQ
IRUVNQLQJVGHVLJQHW RJ PHWRGRORJLHQ RJ DYKDQGOLQJHQV WRONQLQJHU RJ NRQNOXVMRQHU NDQ
LQVSLUHUH WLO PHU XQGULQJ RJ IRUVNQLQJ Sn O UHUVWXGHQWHUV XWYLNOLQJ L SUDNVLVRSSO ULQJHQ


)XQQHQH L PLQ VWXGLH LQGLNHUHU DW WLOVWDQGHQ LNNH HU Vn G\VWHU VRP DQQHQ IRUVNQLQJ KDU
NRQNOXGHUW PHG 6XQGOL 	 6¡QGHQn  VWUHP  RJ HU VOLN HW DUJXPHQW IRU HQ
Q\DQVHULQJDYGHEDWWHQNQ\WWHWWLOKYDVRPVNMHULQRUVNO UHUXWGDQQLQJ
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5()(5$16(5
$OYHVVRQ0	.lUUHPDQ'4XDOLWDWLYHUHVHDUFKDQGWKHRU\GHYHORSPHQWP\VWHU\
DVPHWKRG/RV$QJHOHV6DJH
$OYHVVRQ 0 	 6N|OGEHUJ .  7RONQLQJ RFK UHIOHNWLRQ  YHWHQVNDSVILORVRIL RFK
NYDOLWDWLYPHWRG/XQG6WXGHQWOLWWHUDWXU
$OYHVVRQ0	6N|OGEHUJ. 5HIOH[LYH0HWKRGRORJ\ 1HZ9LVWDV IRU4XDOLWDWLYH
5HVHUDFK/RQGRQ6DJH
$QGHUVRQ -5 7KHDUFKLWHFWXUHRIFRJQLWLRQ&DPEULGJH0$+DUYDUG8QLYHUVLW\
3UHVV
$ULVWRWHOHV  /HKUH YRP 6FKOXVV 'HV 2UJDQRQ GULWWHU 7HLO 2GHU (UVWH $QDO\NWLN
/HLS]LJ)HOL[0HLQHU
$VNOLQJ % 	 %RUJHQ - 6  1RUVN SHGDJRJLVN IRUVNQLQJ HQ HYDOXHULQJ DY
IRUVNQLQJHQYHGXWYDOJWHXQLYHUVLWHWHURJK¡JVNROHU2VOR1RUJHVIRUVNQLQJVUnG
%DNNHQ$	(OVWDG-,)RUVWRUHIRUYHQWQLQJHU"NXQQVNDSVO¡IWHWRJXOLNKHWHQHL
JUXQQVNROHNDUDNWHUHU9ROQU2VOR1RUVNLQVWLWXWWIRUIRUVNQLQJRPRSSYHNVW
YHOIHUGRJDOGULQJ
%DOO'/	&RKHQ'.'HYHORSLQJSUDFWLFHGHYHORSLQJSUDFWLWLRQHUV7RZDUGD
SUDFWLFHEDVHG WKHRU\ RI SURIHVVLRQDO GHYHORSPHQW , / 'DUOLQJ+DPPRQG 	 *
6\NHV5HG7HDFKLQJDVWKHOHDUQLQJSURIHVVLRQ+DQGERRNRISROLF\DQGSUDFWLFHV
6DQ)UDQFLVFR-RVVH\%DVV
%DXPO0  ([DPLQLQJ WKH XQH[SHFWHG VRSKLVWLFDWLRQ RI SUHVHUYLFH WHDFKHUVC EHOLHIV
DERXWWKHUHODWLRQDOGLPHQVLRQRIWHDFKLQJ7HDFKLQJDQG7HDFKHU(GXFDWLRQ

%D]HOH\34XDOLWDWLYHGDWDDQDO\VLVZLWK19LYR/RV$QJHOHV6DJH
%HUJHU 3 / 	 /XFNPDQ 7 7KH VRFLDO FRQVWUXFWLRQ RI UHDOLW\ D WUHDWLVH LQ WKH
VRFLRORJ\RINQRZOHGJH1HZ<RUN'RXEOHGD\
%LQGHUNUDQW] $ 6 	 %¡JK $QGHUVHQ /  *XLGH WLO 19LYR .¡EHQKDYQ +DQV
5HLW]HO
%M¡UQGDO%	/LHEHUJ61\HYHLHULGLGDNWLNNHQ"HQLQQI¡ULQJLGLGDNWLVNHHPQHU
RJEHJUHSHU2VOR$VFKHKRXJ
%M¡UQVUXG +  7HDPDUEHLG IRU WLOSDVVHW RSSO ULQJ 2P NROOHNWLYW RJ LQGLYLGXHOW
O UHUDUEHLG,+%M¡UQVUXG	61LOVHQ5HG/ UHUDUEHLGIRUWLOSDVVHWRSSO ULQJ
WLOUHWWHOHJJLQJIRUO ULQJRJXWYLNOLQJVV2VOR*\OGHQGDODNDGHPLVN
%M¡UQVUXG+	1LOVHQ6 / UHUDUEHLG IRU WLOSDVVHWRSSO ULQJRJHOHYHQHV O ULQJ
$YVOXWWHQGH RJ VDPOHQGH SHUVSHNWLYHU , + %M¡UQVUXG 	 6 1LOVHQ 5HG
/ UHUDUEHLGVV2VOR*\OGHQGDODNDGHPLVN
%ODFN 5 6LOHR 7 	 3UDWHU0  /HDUQLQJ MRXUQDOV VHOIUHIOHFWLRQ DQG XQLYHUVLW\
VWXGHQWVCFKDQJLQJSHUFHSWLRQV$FWLRQLQ7HDFKHU(GXFDWLRQ
%RJGDQ5&	%LNOHQ6.4XDOLWDWLYHUHVHDUFKIRUHGXFDWLRQ$QLQWURGXFWLRQWR
WKHRULHVDQGPHWKRGV%RVWRQ$OO\Q	%DFRQ
%ULQJHU-'-RKQVWRQ/+	%UDFNHQULGJH&+0D[LPL]LQJ7UDQVSDUHQF\LQD
'RFWRUDO7KHVLV7KH&RPSOH[LWLHVRI:ULWLQJ$ERXWWKH8VHRI46519,92:LWKLQ
D*URXQGHG7KHRU\6WXG\4XDOLWDWLYH5HVHDUFK
%URXZHU1	.RUWKDJHQ) &DQ WHDFKHU HGXFDWLRQPDNHDGLIIHUHQFH"$PHULFDQ
(GXFDWLRQDO5HVHDUFK-RXUQDO
&KDLNOLQ6 $&RQFHSWXDO3HUVSHFWLYH IRU ,QYHVWLJDWLQJ0RWLYH ,0+HGJDDUG$
(GZDUGV 	0 )OHHU 5HG 0RWLYHV LQ FKLOGUHQCV GHYHORSPHQW FXOWXUDOKLVWRULFDO
DSSURDFKHVVV&DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV


&KDUPD].*URXQGHG7KHRU\2EMHFWLYLVWDQGFRQVWUXFWLYLVWPHWKRGV,1'HQ]LQ	
</LQFROQ5HG+DQGERRNRITXDOLWDWLYHUHVHDUFK9ROV7KRXVDQG
2DNV&$6DJH
&KDUPD].4XDOLWDWLYHLQWHUYLHZLQJDQGJURXQGHGWKHRU\DQDO\VLV,-$+ROVWHLQ
	 - )*XEULXP 5HG+DQGERRN RI LQWHUYLHZ UHVHDUFK &RQWH[W DQGPHWKRG VV
7KRXVDQG2DNV&$6DJH
&KDUPD].*URXQGHG7KHRU\LQWKHVWFHQWXU\$SSOLFDWLRQVIRUDGYDQFLQJVRFLDO
MXVWLFH VWXGLHV ,1'HQ]LQ	</LQFROQ 5HG+DQGERRN RI TXDOLWDWLYH UHVHDUFK
VV7KRXVDQG2DNV&$6DJH
&KDUPD] . &RQVWUXFWLQJ JURXQGHG WKHRU\ D SUDFWLFDO JXLGH WKURXJK TXDOLWDWLYH
DQDO\VLV/RQGRQ6DJH
&KDUPD].*URXQGHG7KHRU\0HWKRGVLQ6RFLDO-XVWLFH5HVHUDFK,1.'HQ]LQ	
<6/LQFROQ5HG7KH6$*(KDQGERRNRITXDOLWDWLYHUHVHUDFKVV/RV
$QJHOHV6DJH
&OLIW57	%UDG\ 3 5HVHDUFK RQ0HWKRGV FRXUFHV DQG )LHOG H[SHULHQFH ,0
&RFKUDQ6PLWK	.0=HLFKQHU5HG6WXG\LQJ7HDFKHU(GXFDWLRQ7KH5HSRUWRI
WKH $(5$ 3DQHO RQ 5HVHDUFK RQ 7HDFKHU (GXFDWLRQ VV  0DKZDK 1-
/DZUHQFH(UOEDXP$VVRFLDWHV
&RFKUDQ6PLWK06WXG\LQJ7HDFKHU(GXFDWLRQ:KDW:H.QRZDQG1HHGWR.QRZ
-RXUQDORI7HDFKHU(GXFDWLRQ
&RFKUDQ6PLWK0)HLPDQ1HPVHU60F,QW\UH-'	'HPHUV.+DQGERRNRI
UHVHDUFK RQ WHDFKHU HGXFDWLRQ (QGXULQJ TXLHVWLRQV LQ FKDQJLQJ WLPHV 1HZ<RUN
5RXWKOHGJH7D\ORU	)UDQFLV*URXS
&ROH0.XOWXUSV\NRORJL.¡EHQKDYQ5HLW]HO
&ROH0	(QJHVWU|P<$FXOWXUDOKLVWRULFDODSSURDFKWRGLVWULEXWHGFRJQLWLRQ ,
* 6DORPRQ 5HG 'LVWULEXWHG FRJQLWLRQV 3V\FKRORJLFDO DQG HGXFDWLRQDO
FRQVLGHUDWLRQVVV&DPEULGJH&DPEULGJH8QLYHUVWLW\3UHVV
&ROOLQ 6.DUVHQWL7	.RPLV9 5HIOHFWLYH SUDFWLFH LQ LQLWLDO WHDFKHU WUDLQLQJ
FULWLTXHV DQG SHUVSHFWLYHV 5HIOHFWLYH 3UDFWLFH ,QWHUQDWLRQDO DQG 0XOWLGLVFLSOLQDU\
3HUVSHFWLYHV
&RQZD\ 3 )  $QWLFLSDWRU\ UHIOHFWLRQ ZKLOH OHDUQLQJ WR WHDFK IURP D WHPSRUDOO\
WUQFDWHGWRDWHPSRUDOO\GLVWULEXWHGPRGHORIUHIOHFWLRQLQWHDFKHUHGXFDWLRQ7HDFKLQJ
DQG7HDFKHU(GXFDWLRQ
&RQZD\ 3 )	&ODUN &  7KH MRXUQH\ LQZDUG DQG RXWZDUG D UHH[DPLQDWLRQ RI
)XOOHUVCV FRQFHUQEDVHG PRGHO RI WHDFKHU GHYHORSPHQW 7HDFKLQJ DQG 7HDFKHU
(GXFDWLRQ
&UHVZHOO - :  (GXFDWLRQDO UHVHDUFK SODQQLQJ FRQGXFWLQJ DQG HYDOXDWLQJ
TXDQWLWDWLYHDQGTXDOLWDWLYHUHVHDUFK%RVWRQ0DVV3HDUVRQ
&UHVZHOO - :  4XDOLWDWLYH LQTXLU\ 	 UHVHDUFK GHVLJQ  FKRRVLQJ DPRQJ ILYH
DSSURDFKHV/RV$QJHOHV6DJH
'DOHQ0,QWHUYMXVRPIRUVNQLQJVPHWRGH2VOR8QLYHUVLWHWVIRUO
'DOODQG 2  0HWRGH RJ RSSJDYHVNULYLQJ IRU VWXGHQWHU  XWJDYH HG 2VOR
*\OGHQGDO1RUVN)RUODJ$6
'DOVJDDUG &  cEQH O ULQJVUHVVRXUFHU  PRG HQ VRFLRNXOWXUHO WHRUL RP
O ULQJVUHVVRXUFHU3K'$DUKXV8QLYHUVLWHW$DUKXV'HQPDUN
'DQLHOV +  &XUUHQW DSSURDFKHV WR VRFLRFXOWXUDO DQG DFWLYLW\ WKHRU\ , + 'DQLHOV
5HG9\JRWVN\DQGSHGDJRJ\VV/RQGRQ5RXWOHGJH)DOPHU
'DQLHOV+9\JRWVN\DQG5HVHDUFK/RQGRQ5XWKOHGJH


'DQLHOV + (GZDUGV $ (QJHVWU|P < *DOODJKHU 7 	 /XGYLJVHQ 6 $FWLYLW\
7KHRU\LQ3UDFWLFH3URPRWLQJOHDUQLQJDFURVVERXQGDULHVDQGDJHQFLHV1HZ<RUN
5RXWKOHGJH
'DUE\/6FLHQFHVWXGHQWVCSHUFHSWLRQVRIHQJDJLQJSHGDJRJ\5HVHUDFKLQ6FLHQFH
(GXFDWLRQ
'DUOLQJ+DPPRQG / 	 %UDQVIRUG - 3UHSDULQJ WHDFKHUV IRU D FKDQJLQJ ZRUOG
:KDWWHDFKHUVVKRXOGOHDUQDQGEHDEOHWRGR-RVVH\%DVV,QF3XE
'DUOLQJ+DPPRQG/*URVVPDQ3+DPPHUQHVV.5XVW)	6KXOPDQ/6 
7KH GHVLJQ RI WHDFKHU HGXFDWLRQ SURJUDPV , / 'DUOLQJ+DPPRQG 	 - %UDQVIRUG
5HG3UHSDULQJ WHDFKHUV IRUDFKDQJLQJZRUOG VV6DQ)UDQVFLVFR&$
-RVVH\%DVV
'DY\GRY998GYLNOHQGHXQGHUYLVQLQJSnYLUNVRPKHGVWHRULHQVJUXQGODJ6SXWQLN
'HODQW\*	6WU\GRP33KLORVRSKLHVRI6FLHQFH7KH&ODVVLFDQG&RQWHPSRUDU\
5HDGLQJV0DLGHQKHDG2SHQ8QLYHUVLW\3UHVV
'HOOLFDUSLQL0  (QKDQFLQJ FRRSHUDWLYH OHDUQLQJ LQ7(62/ WHDFKHU HGXFDWLRQ(/7
-RXUQDO
'HQ]LQ1.	/LQFROQ<66WUDWHJLHVRITXDOLWDWLYHLQTXLU\/RV$QJHOHV6DJH
'HZH\-7KH5HODWLRQRI7KHRU\WR3UDFWLFHLQ(GXFDWLRQ,5'$UFKDPEDXOW
5HG'HZH\RQHGXFDWLRQ6HOHFWHGZULWLQJVVV&KLFDJR	/RQGRQ7KH
8QLYHUVLW\RI&KLFDJR3UHVV
'HZH\-+RZZHWKLQN%XIIDOR1<3URPHWKHXV%RRNV
'HZH\ -  'HPRFUDF\ DQG HGXFDWLRQ $Q LQWURGXFWLRQ WR WKH SKLORVRSK\ RI
HGXFDWLRQ1HZ<RUN0DFPLOOLDQ
'\VWKH2'LDORJVDPVSHORJO ULQJ2VOR$EVWUDNWIRUODJ
'\VWKH 2 +HUW]EHUJ ) 	 +RHO 7 /  6NULYH IRU n O UH  VNULYLQJ L K¡\HUH
XWGDQQLQJ2VOR$EVWUDNW
(GKOXQG % 0  $OOW RP 19LYR  GHQ ElVWD KMlOSHQ YLG NYDOLWDWLY DQDO\V
6WDOODUKROPHQ)RUP	.XQVNDS
(GZDUGV $ D %HLQJ DQ H[SHUW SURIHVVLRQDO SUDFWLWLRQHU  WKH UHODWLRQDO WXUQ LQ
H[SHUWLVH'RUGUHFKW6SULQJHU
(GZDUGV$E+RZFDQ9\JRWVN\DQGKLV OHJDF\KHOSXVWRXQGHUVWDQGDQGGHYHORS
WHDFKHU HGXFDWLRQ , 9 (OOLV $ (GZDUGV 	 3 6PDJRULQVN\ 5HG &XOWXUDO
+LVWRULFDO3HUVSHFWLYHVRQ7HDFKHU(GXFDWLRQDQG'HYHORSPHQW/HDUQLQJ7HDFKLQJ
VV/RQGRQ5RXWKOHGJH
(GZDUGV$	3URWKHURH//HDUQLQJWRVHHLQFODVVURRPVZKDWDUHVWXGHQWWHDFKHUV
OHDUQLQJ DERXW WHDFKLQJ DQG OHDUQLQJ ZKLOH OHDUQLQJ WR WHDFK LQ VFKRROV" %ULWLVK
(GXFDWLRQDO5HVHDUFK-RXUQDO
(GZDUGV $ 	 3URWKHURH /  7HDFKLQJ E\ SUR[\ XQGHUVWDQGLQJ KRZPHQWRUV DUH
SRVLWLRQHGLQSDUWQHUVKLSV2[IRUG5HYLHZRI(GXFDWLRQ
(OOLV 9 (GZDUGV $ 	 6PDJRULQVN\ 3 D &XOWXUDOKLVWRULFDO SHUVSHFWLYHV RQ
WHDFKHUHGXFDWLRQDQGGHYHORSPHQWOHDUQLQJWHDFKLQJ/RQGRQ5RXWOHGJH
(OOLV9(GZDUGV$	6PDJRULQVN\3E,QWURGXFWLRQ,9(OOLV$(GZDUGV	3
6PDJRULQVN\ 5HG &XOWXUDO+LVWRULFDO 3HUVSHFWLYHV RQ 7HDFKHU (GXFDWLRQ DQG
'HYHORSPHQW/HDUQLQJ7HDFKLQJVV/RQGRQ5RXWOHGJH
(QJHVWU|P <  /HDUQLQJ E\ H[SDQGLQJ  DQ DFWLYLW\WKHRUHWLFDO DSSURDFK WR
GHYHORSPHQWDOUHVHDUFK+HOVLQNL2ULHQWD.RQVXOWLW
(QJHVWU|P <  $FWLYLW\ WKHRU\ DQG LQGLYLGXDO DQG VRFLDO WUDQVIRUPDWLRQ 3DSHU
SUHVHQWHG DW WKH 6HFRQG ,QWHUQDWLRQDO &RQJUHVV IRU 5HVHUDFK RQ $FWLYLW\ 7KHRU\
/DKWL)LQODQG


(QJHVWU|P<D&RPPXQLFDWLRQGLVFRXUVHDQGDFWLYLW\7KH&RPPXQLFDWLRQ5HYLHZ

(QJHVWU|P< E ,QQRYDWLYH OHDUQLQJ LQZRUN WHDPV$QDO\]LQJF\FOHVRINQRZOHGJH
FUHDWLRQ LQ SUDFWLFH , < (QJHVWU|P 5 0LHWWLQHQ 	 5 / 3XQDPlNL 5HG
3HUVSHFWLYHV RQ DFWLYLW\ WKHRU\ VV  &DPEULGJH &DPEULGJH 8QLYHUVLW\
3UHVV
(QJHVWU|P <  6WXGLHV RI H[SDQVLYH OHDUQLQJ )RXQGDWLRQV ILQGLQJV DQG IXWXUH
FKDOOHQJHV(GXFDWLRQDO5HVHDUFK5HYLHZ
(UDXW 0  6FK|Q VKRFN $ FDVH IRU UHIUDPLQJ UHIOHFWLRQLQDFWLRQ 7HDFKHUV DQG
7HDFKLQJ7KHRU\DQG3UDFWLFH
(UDXW 0  1RQIRUPDO OHDUQLQJ DQG WDFLW NQRZOHGJH LQ SURIHVVLRQDO ZRUN %ULWLVK
-RXUQDORI(GXFDWLRQDO3V\FKRORJ\
(ULFKVRQ)4XDOLWDWLYH5HVHUDFK0HWKRGVIRU6FLHQFH(GXFDWLRQ ,%-)UDVHU.
7RELQ	&-0F5REELH5HG6HFRQG,QWHUQDWLRQDO+DQGERRNRI6FLHQFH(GXFDWLRQ
VV'RUGUHFKW6SULQJHU1HWKHUODQGV
(ULNVHQ7%(WLQWHUQDVMRQDOWEOLNNSnVNROHRJXWGDQQLQJKYDO UHUVWXGHQWHQHL
SUDNVLV"%HUJHQ)DJERNIRUO
(ULWVODQG$*.XQQVNDSVVWDWXVPHGYHNWSnDOOPHQQRJI¡UVNROHO UHUXWGDQQLQJ,
.833SURJUDPPHW5HG.XQQVNDSVVWDWXVIRUIRUVNQLQJVSURJUDPPHW.833V
2VOR1RUJHV)RUVNQLQJVUnG
)DMHW:%HOOR0/HIWZLFK6$	0HVOHU-/3UHVHUYLFHWHDFKHUVCSHUFHSWLRQV
LQEHJLQQLQJHGXFDWLRQFODVVHV7HDFKLQJDQG7HDFKHU(GXFDWLRQ
)DQJHQ.'HOWDJHQGHREVHUYDVMRQ%HUJHQ)DJERNIRUO
)HLPDQ1HPVHU 6  )URP 3UHSDUDWLRQ WR 3UDFWLFH 'HVLJQLQJ D &RQWLQXXP WR
6WUHQJWKHQDQG6XVWDLQ7HDFKLQJ7HDFKHUV&ROOHJH5HFRUG
)RVVH % 2 / UHUVWXGHQWHUV LQQUDPPLQJ RJ IRUVWnHOVH DY WLOSDVVHW RSSO ULQJ HQ
VWXGLH DY NROOHNWLYH O ULQJVSURVHVVHU L XOLNH NRQWHNVWHU YHG HQ SUDNWLVNSHGDJRJLVN
O UHUXWGDQQLQJ9ROQU2VOR8QLSXEIRUO
)XOOHU))3HUVRQOLVHGHGXFDWLRQIRU WHDFKHUVDGHYHORSPHQWRIFHQFHSWXDOLVDWLRQ
$PHULFDQ(GXFDWLRQDO5HVHDUFK-RXUQDO
)XOOHU ) ) 	 %RZQ 2 +  %HFRPLQJ D WHDFKHU , . 5\DQ 5HG 7HDFKHU
HGXFDWLRQWK\HDUERRNRI WKH1DWLRQDO6RFLHW\IRU WKH6WXG\RI(GXFDWLRQ VV
&KLFDJR,/1DWLRQDO6RFLHW\RIWKH6WXG\RI(GXFDWLRQ
*DGDPHU+*7KUXWKDQGPHWKRGHG/RQGRQ6KHHG	:DUG
*HHUW]&7KHLQWHUSUHWDWLRQRIFXOWXUHV6HOHFWHGHVVD\V1HZ<RUN%DVLF%RRNV
*HUJHQ.-6RFLDO&RQVWUXFWLRQDQGWKH(GXFDWLRQ3URFHVV,/'6WHIIH	-*DOH
5HG&RQVWUXFWLYLVPLQ(GXFDWLRQVV+LOOVGDOH1-/DZUHQFH(UOEDXP
*LEEV * 4XDOLWDWLYH GDWD DQDO\VLV H[SORUDWLRQV ZLWK 19LYR %XFNLQJKDP 2SHQ
8QLYHUVLW\3UHVV
*LEEV*$QDO\]LQJTXDOLWDWLYHGDWD9RO/RQGRQ6$*(
*ODVHU%*7KHRUHWLFDO6HQVLWLYLW\0LOO9DOOH\&$6RFLRORJ\3UHVV
*ODVHU%*D%DVLFVRIJURXQGHGWKHRU\DQDO\VLV0LOO9DOOH\&$6RFLRORJ\3UHVV
*ODVHU %* E(PHUJHQFH YV )RUFLQJ %DVLFV RI*URXQGHG 7KHRU\ $QDO\VLV0LOO
9DOOH\&$6RFLRORJ\3UHVV
*ODVHU%*7KHJURXQGHGWKHRU\SHUVSHFWLYH0LOO9DOOH\&$6RFLRORJ\3UHVV
*ODVHU%**HWWLQJRXWRIWKHGDWDJURXQGHGWKHRU\FRQFHSWXDOL]DWLRQ6RFLRORJ\
3UHVV
*ODVHU % * 	 6WUDXVV $ /  7KH GLVFRYHU\ RI JURXQGHG WKHRU\ VWUDWHJLHV IRU
TXDOLWDWLYHUHVHDUFK&KLFDJR$OGLQH


*ROGNXKO*	&URQKROP6 $GGLQJ7KHRUHWLFDO*URXQGLQJ WR*URXQGHG7KHRU\
7RZDUG0XOWL*URXQGHG7KHRU\,QWHUQDWLRQDO-RXUQDORI4XDOLWDWLYH0HWKRGV

*ROGVWHLQ / 6	/DNH9(  /RYH ORYH DQGPRUH ORYH IRU FKLOGUHQ([SORULQJ
SUHVHUYLFH WHDFKHUVC XQGHUVWDQGLQJV RI FDULQJ 7HDFKLQJ DQG 7HDFKHU (GXFDWLRQ

*UHHQR-*&ROOLQV$	5HVQLFN/&RJQLWLRQDQG/HDUQLQJ,'%HUOLQHU	5
&DOIHH5HG+DQGERRNRI(GXFDWLRQDO3V\FKRORJ\VV1HZ<RUN6LPRQ	
6FKXVWHU0DFLOOLDQ
*URVVPDQ3	0F'RQDOG0%DFNWRWKHIXWXUH'LUHFWLRQVIRUUHVHDUFKLQWHDFKLQJ
DQGWHDFKHUHGXFDWLRQ$PHULFDQ(GXFDWLRQDO5HVHDUFK-RXUQDO
*U¡JDDUG - % +HOODQG + 	 /DXJOR -  (OHYHQHV O ULQJVXWE\WWH +YRU VWRU
EHW\GQLQJ KDU VNROHQ" HQ DQDO\VH DY XOLNKHW L HOHYHUV SUHVWDVMRQVQLYn L IMHUGH
V\YHQGHRJWLHQGHWULQQLJUXQQVNROHQRJLJUXQQNXUVHWLYLGHUHJnHQGH9RO
2VOR1,)867(3
*U¡QPR/6 1RUZD\  ORZDFKLHYHPHQW LQPDWKHPDWLFV LQ FRPSXOVRU\ VFKRRO DV
HYLGHQFHGE\7,066DQG3,6$V6ILJ&KDUORWWH1&,QIRUPDWLRQ$JH
3XEOLVKLQJ
*XGPXQGVGyWWLU 6  'HQ NYDOLWDWLYH IRUVNQLQJVSURVHVVHQ , 7 0RHQ 	 5
.DUOVGyWWLU5HG6HQWUDOHDVSHNWHUYHGNYDOLWDWLY IRUVNQLQJ VV7URQGKHLP
7DSLU$NDGHPLVN)RUODJ
*XED(*	/LQFROQ<)RXUWKJHQHUDWLRQHYDOXDWLRQ1HZEXU\3DUN&$6DJH
*XYn*	+\OODQGHU , *UXQGDGWHRULHWW WHRULJHQHUHUDQGHIRUVNQLQJVSHUSHNWLY
6WRFNKROP/LEHU
+DFNLQJ,7KHVRFLDOFRQVWUXFWLRQRIZKDW"&DPEULGJH+DUYDUG8QLYHUVLW\3UHVV
+DJHV WKHU 3 9  9LO KD Q\ O UHUXWGDQQLQJ  LJMHQ $IWHQSRVWHQ 1HGODVWHW IUD
KWWSZZZDIWHQSRVWHQQRQ\KHWHULULNV9LOKDQ\ODUHUXWGDQQLQJLJMHQ
KWPO
+DJJHU+	0DOPEHUJ/(3UHVHUYLFHWHDFKHUVCJRDOVDQGIXWXUHWLPHH[WHQVLRQ
FRQFHUQVDQGZHOOEHLQJ7HDFKLQJDQG7HDFKHU(GXFDWLRQ
+DPPHUQHVV.([DPLQLQJ)HDWXUHVRI7HDFKHU(GXFDWLRQLQ1RUZD\6FDQGLQDYLDQ
-RXUQDORI(GXFDWLRQDO5HVHDUFK
+DPPHUQHVV.'DUOLQJ+DPPRQG/%UDQVIRUG -%HUOLQHU'&&RFKUDQ6PLWK0
0F'RQDOG0	=HLFKQHU.+RZWHDFKHUVOHDUQDQGGHYHORS,/'DUOLQJ
+DPPRQG	 -%UDQVIRUG 5HG3UHSDULQJ WHDFKHUV IRU D FKDQJLQJZRUOG :KDW
WHDFKHUVVKRXOGOHDUQDQGEHDEOHWRGRVV6DQ)UDQFLVFR-RVVH\%DVV
+DPPHUVOH\07URXEOHVZLWKWULDQJXODWLRQ ,00%HUJPDQ5HG$GYDQFHVLQ
PL[HG PHWKRGV UHVHUDFK WKHRULHV DQG DSSOLFDWLRQV VV  /RV $QJHOHV &$
6DJH3XEOLFDWLRQV
+DUJUHDYHV$	 )XOODQ0 3URIHVVLRQDO FDSLWDO WUDQVIRUPLQJ WHDFKLQJ LQ HYHU\
VFKRRO/RQGRQ5RXWOHGJH
+DUQ V +  (YDOXHULQJ DY DOOPHQQO UHUXWGDQQLQJHQ YHG IHP QRUVNH LQVLWXVMRQHU
5DSSRUWIUDHNVWHUQNRPLWH2VOR1RUJHVQHWWUnGHW
+DWWLH -  9LVLEOH OHDUQLQJ D V\QWKHVLV RI RYHU  PHWDDQDO\VHV UHODWLQJ WR
DFKLHYHPHQW/RQGRQ5RXWOHGJH
+DXJ3(WWHUWDQNH9HLWYLQRPHLURPXWIRUGULQJDQH"9RO6361RWDW
+DXJ3D.YDOLILVHULQJWLOO UDU\UNHW,3+DXJ5HG.YDOLILVHULQJWLOO UDU\UNHWVV
2VOR$EVWUDNW
+DXJ3E/ UDUNYDOLILVHULQJD,3+DXJ5HG.YDOLILVHULQJWLOO UDU\UNHWVV
2VOR$EVWUDNWIRUODJDV


+DXJDQ-$$V\VWHPDWLFUHYLHZRIUHVHDUFKUHJDUGLQJ1RUZHJLDQJHQHUDOWHDFKHU
HGXFDWLRQ1RUGLF6WXGLHVLQ(GXFDWLRQ
+DXJDQ - $  .XOWXUKLVWRULVN DNWLYLWHWVWHRUL , 5 .DUOVGRWWLU 	 , + /\V¡ 5HG
/ ULQJXWYLNOLQJO ULQJVPLOM¡(QLQQI¡ULQJLSHGDJRJLVNSV\NRORJLVV
7URQGKHLP$NDGHPLNDIRUODJ
+DXJDQ -$ 6XEPLWWHG 6WXGHQW WHDFKHUV WRRO RULHQWDWLRQ GXULQJ LQWHUQVKLSV7LGVVNULIWHW
)28LSUDNVLV
+DXJDQ - $ 0RHQ 7 	 .DUOVGyWWLU 5  ([SORUDWLRQ RI 1RUZHJLDQ 6WXGHQW
7HDFKHUVC 5HODWLRQDO &RQFHUQV 'XULQJ ,QWHUQVKLSV86&KLQD (GXFDWLRQ 5HYLHZ %

+DXJDQ - $ 0RHQ 7 	 .DUOVGyWWLU 5  ([SORUDWLRQ RI 1RUZHJLDQ VWXGHQW
WHDFKHUVC UHIOHFWLYH PHGLDWLRQ GXULQJ LQWHUQVKLSV 5HIOHFWLYH 3UDFWLFH ,QWHUQDWLRQDO
DQG0XOWLGLVFLSOLQDU\3HUVSHFWLYHV
+D\V'*	6LQJK$$4XDOLWDWLYHLQTXLU\LQFOLQLFDODQGHGXFDWLRQDOVHWWLQJV
*XLOIRUG3UHVV
+HJJHQ . 	 'DPVJDDUG + /  / UHUHV YXUGHULQJ DY HJHQ XWGDQQLQJ RJ YLGHUH
NYDOLILVHULQJL\UNHW1RUVNSHGDJRJLVNWLGVVNULIW
+HUPDQVHQ 0 /¡Z 2 	 3HWHUVHQ 9  .RPPXQLNDWLRQ RJ VDPDUEHMGH  L
SURIHVMRQHOOHUHDWLRQHUXGJDYHRSODJ.¡EHQKDYQ$NDGHPLVN)RUODJ
+XVX -7RRP$	3DWULNDLQHQ6 *XLGHG UHIOHFWLRQ DV DPHDQV WRGHPRQVWUDWH
DQG GHYHORS VWXGHQW WHDFKHUVC UHIOHFWLYH FRPSHWHQFLHV 5HIOHFWLYH 3UDFWLFH
,QWHUQDWLRQDODQG0XOWLGLVFLSOLQDU\3HUVSHFWLYHV
+XWFKLQV( /HDUQLQJ WR1DYLJDWH ,Q6&KDLNOLQ	-/DYH 5HG8QGHUVWDQGLQJ
SUDFWLFH 3HUVSHFWLYHV RQ $FWLYLW\ DQG &RQWH[W VV  &DPEULGJH &DPEULGJH
8QLYHUVLW\3UHVV
+XWFKLQV(&RJQLWLRQLQWKHZLOG&DPEULGJH0DVV0,73UHVV
+XWFKLVRQ-$-RKQVWRQ/+	%UHFNRQ-'8VLQJ46519LYRWRIDFLOLWDWHWKH
GHYHORSPHQW RI D JURXQGHG WKHRU\ SURMHFW DQ DFFRXQW RI D ZRUNHG H[DPSOH
,QWHUQDWLRQDO-RXUQDORI6RFLDO5HVHDUFK0HWKRGRORJ\
+\OODQGHU ,	*XYn* *URXQGHG WKHRU\ VRP WHRULJHQHUHUHQGHPHWRGRORJL , 7
%HFKPDQQ -HQVHQ	*&KULVWHQVHQ 5HG3V\NRORJLVNH RJ S GDJRJLVNHPHWRGHU
NYDOLWDWLYH RJ NYDQWLWDWLYH IRUVNQLQJVPHWRGHU L SUDNVLV VV  5RVNLOGH
5RVNLOGH8QLYHUVLWHWVIRUO
,UJHQV( - 3URIHVMRQRJRUJDQLVDVMRQcDUEHLGHVRPSURIHVMRQVXWGDQQHW%HUJHQ
)DJERNIRUODJHW
,VHQEDUJHU/	=HPE\ODV07KHHPRWLRQDOODERXURIFDULQJLQWHDFKLQJ7HDFKLQJ
DQG7HDFKHU(GXFDWLRQ
-DKUHLH & )  /HDUQLQJ WR WHDFK DQ DFWLYLW\WKHRUHWLFDO VWXG\ RI VWXGHQW WHDFKHUV

SDUWLFLSDWLRQWUDMHFWRULHVDFURVVERXQGDULHVQR8QLSXEIRUO2VOR
-RUGHOO.)UDSXOWWLONDWHWHURPVRVLDOLVHULQJWLOO UHU\UNHWHQWHRUHWLVNVWXGLH
8QLYHUVLWHWHWL2VOR
-RUGHOO./HDUQLQJWRWHDFKDUHYLHZDQGDGLVFXVVLRQ9ROQR2VOR
,QVWLWXWHIRU(GXFDWLRQDO5HVHUDFK
.DUOVGyWWLU5	6WHIDQVVRQ7,QIRUPDVMRQVSURVHVVHULQJVWHRUL,5.DUOVGRWWLU	,
+/\V¡5HG/ ULQJXWYLNOLQJO ULQJVPLOM¡(QLQQI¡ULQJLSHGDJRJLVNSV\NRORJL
VV7URQGKHLP$NDGHPLNDIRUODJ
.DSWHOLQLQ97KHREMHFWRIDFWLYLW\0LQG&XOWXUHDQG$FWLYLW\
.DSWHOLQLQ9	1DUGL%$$FWLQJZLWKWHFKQRORJ\$FWLYLW\WKHRU\DQGLQWHUDFWLRQ
GHVLJQ&DPEULGJH0,73UHVV


.DSWHOLQLQ9	1DUGL%$$FWLYLW\WKHRU\LQ+&,IXQGDPHQWDOVDQGUHIOHFWLRQV
6DQ5DIDHO&$0RUJDQ	&OD\SRRO
/RYRPJUXQQVNROHQRJGHQYLGHUHJnDQGHRSSO ULQJDRSSO ULQJVORYD
/RYRPXQLYHUVLWHWHURJK¡\VNROHU
.'  )RUVNULIW RP VNLNNHWKHWVYXUGHULQJ L K¡\HUH XWGDQQLQJ  1HGODVWHW IUD
KWWSORYGDWDQRFJLZLIWZLIWOGOHV"GRF DSSJUDWLVZZZGRFURRWIRUVINGNG
KWPO	HPQH VNLNNHWKHWVYXUGHULQJ	
.'6WPHOGQU.YDOLWHWLVNROHQ
.'6WPHOGQU/ UHUHQUROOHQRJXWGDQQLQJHQ
.'  )RUVNULIW RP UDPPHSODQ IRU JUXQQVNROHO UHUXWGDQQLQJ +¡ULQJ 2VOR 'HW
NRQJHOLJHNXQQVNDSVGHSDUWHPHQW
.'D1DVMRQDOHUHWQLQJVOLQMHUIRUJUXQQVNROHO UHUXWGDQQLQJHQWULQQ
.'E1DVMRQDOHUHWQLQJVOLQMHUIRUJUXQQVNROHO UHUXWGDQQLQJHQWULQQ
.HOOH 8  7KHRULHV DV +HXULVWLF 7RROV LQ 4XDOLWDWLYH 5HVHDUFK , , 0DVR 3 $
$WNLQVRQ6'HODPRQW	-&9HUKRHYHQ5HG2SHQHVVLQ5HVHDUFK7KHWHQVLRQ
EHWZHHQ6HOIDQGRWKHUVV$VVHQYDQ*RUFXP
.HOOH8  (PHUJHQFHYV )RUFLQJRI(PSLULFDO'DWD")RUXP4XDOLWDWLYH6RFLDO
5HVHDUFK
.M UQVOL 0 	 5RH $  3n UHWW VSRU  1RUVNH HOHYHUV NRPSHWDQVH L OHVLQJ
PDWHPDWLNNRJQDWXUIDJL3,6$2VOR8QLYHUVLWHWVIRUODJHW
.M UQVOL 0 	 2OVHQ 5 9  )RUWVDWW HQ YHL n Jn QRUVNH HOHYHUV NRPSHWDQVH L
PDWHPDWLNNQDWXUIDJRJOHVLQJL3,6$2VOR8QLYHUVLWHWVIRUODJHW
.OHPS7D.YDOLWDWLYDQDO\VHRJEUXNDYSURJUDPYDUH,91LOVHQ5HG$QDO\VHL
NYDOLWDWLYHVWXGLHU'HQVNULYHQGHIRUVNHUHQVV2VOR8QLYHUVLWHWVIRUODJHW
.OHPS 7 E 0HG SUDNVLVORJJHQ VRP YDQGUHVWDY"  HQ NYDOLWDWLY VWXGLH DY
O UHUVWXGHQWHUV O ULQJVSURVHVV 9RO  7URQGKHLP 1RUJHV WHNQLVN
QDWXUYLWHQVNDSHOLJHXQLYHUVLWHW
.QXWDJnUG+,QWURGXNWLRQWLOYHUNVDPKHWVWHRUL/XQG6WXGHQWOLWWHUDWXU
.RKOHU)+HQQLQJ-(	8VPD:LOFKHV-3UHSDULQJSUHVHUYLFHWHDFKHUVWRPDNH
LQVWUXFWLRQDO GHFLVLRQV $Q H[DPLQDWLRQ RI GDWD IURP WKH WHDFKHU ZRUN VDPSOH
7HDFKLQJDQG7HDFKHU(GXFDWLRQ
.RUWKDJHQ )$ -.HVVHOV -.RVWHU% /DJHUZHUI%	:XEEHOV 7 /LQNLQJ
SUDFWLFH DQG WKHRU\ WKH SHGDJRJ\ RI UHDOLVWLF WHDFKHU HGXFDWLRQ 0DKZDK 1-
/DZUHQFH(UOEDXP$VVRFLDWHV
.RUWKDJHQ)$-	9DVDORV$/HYHOVLQUHIOHFWLRQFRUHUHIOHFWLRQDVDPHDQVWR
HQKDQFHSURIHVVLRQDOJURZWK7HDFKHUVDQG7HDFKLQJ7KHRU\DQG3UDFWLFH

.UXXVH(.YDOLWDWLYHIRUVNQLQJVPHWRGHULSV\NRORJLRJEHVO JWHGHIDJ.¡EHQKDYQ
'DQVNSV\NRORJLVN)RUODJ
.8)5DPPHSODQIRUnULJDOOPHQQO UHUXWGDQQLQJ2VOR/ UHUXWGDQQLQJVUnGHW
.8)  5DPPHSODQ RJ IRUVNULIW IRU nULJ DOOPHQQO UHUXWGDQQLQJ  2VOR
1RUJHVQHWWUnGHW
.XKQ 7 6  7KH 6WUXFWXUH RI 6FLHQWLILF 5HYROXWLRQV &KLFDJR ,/ 8QLYHUVLW\ RI
&KLFDJR3UHVV
.YDOH 6 %ULQNPDQQ 6 $QGHUVVHQ 7 0 	 5\JJH -  'HW NYDOLWDWLYH
IRUVNQLQJVLQWHUYMX2VOR*\OGHQGDODNDGHPLVN
/DYH - 	 :HQJHU (  6LWXDWHG OHDUQLQJ /HJLWLPDWH SHULSKHUDO SDUWLFLSDWLRQ
&DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV
/DYH -	:HQJHU( 6LWXHUW O ULQJRJDQGUH WHNVWHU.¡EHQKDYQ+DQV5HLW]HOV
)RUODJ


/HHFK 1 / 	2QZXHJEX]LH $ -  %H\RQG FRQVWDQW FRPSDULVRQ TXDOLWDWLYH GDWD
DQDO\VLV8VLQJ19LYR6FKRRO3V\FKRORJ\4XDUWHUO\
/HRQWMHY $ 1  $FWLYLW\ FRQVFLRXVQHVV DQG SHUVRQDOLW\ (QJOHZRRG &OLIIV 1-
3UHQWLFH+DOO
/HRQWMHY$13UREOHPVRIWKHGHYHORSPHQWRIWKHPLQG0RVFRZ3URJUHVV
/LFKWPDQ0 4XDOLWDWLYH UHVHDUFK LQ HGXFDWLRQ D XVHU
V JXLGH /RV$QJHOHV&$
6DJH3XEOLFDWLRQV,QF
/LOOHMRUG 6 	0DQJHU 7 D c EOL O UHU , 6 /LOOHMRUG 70DQJHU 	 7 1RUGDKO
5HG /LYHW L VNROHQ  *UXQQERN L SHGDJRJLNN RJ HOHYNXQQVNDS
/ UHUSURIHVMRQDOLWHWXWJDYHVV%HUJHQ)DJERNIRUODJHW
/LOOHMRUG6	0DQJHU7EcXWYLNOHVHJVRPO UHU,6/LOOHMRUG70DQJHU	7
1RUGDKO 5HG /LYHW L VNROHQ  *UXQQERN L SHGDJRJLNN RJ HOHYNXQQVNDS
/ UHUSURIHVMRQDOLWHWXWJDYHHGVV%HUJHQ)DJERNIRUODJHW
/LQFROQ<6	*XED(*1DWXUDOLVWLFLQTXLU\%HYHUO\+LOOV&$6DJH
/LQFROQ<6	*XED(*  -XGJLQJ WKH TXDOLW\ RI&DVH6WXG\5HSRUWV ,$0
+XEHUPDQ	0%0LOHV 5HG7KH4XDOLWDWLYH5HVHDUFKHUV&RPSDQLRQ VV
7KRXVDQG2DNV&$6DJH3XEOLFDWLRQV,QF
/RQNLOD 0  *URXQGHG 7KHRU\ DV DQ (PHUJLQJ 3DUDGLJP IRU &RPSXWHUDVVLVWHG
4XDOLWDWLYH 'DWD $QDO\VLV , 8 .HOOH 5HG &RPSXWHUDVVLVWHG 'DWD $QDO\VLV
7KHRU\0HWKRGVDQG3UDFWLFHVV/RQGRQ6DJH3XEOLFDWLRQV
/RUWLH'& 6FKRROWHDFKHUVD VRFLRORJLFDO VWXG\&KLFDJR8QLYHUVLW\ RI&KLFDJR
3UHVV
/\QFK 0  $JDLQVW UHIOH[LYLW\ DV DQ DFDGHPLF YLUWXH DQG VRXUFH RI SULYLOHJHG
NQRZOHGJH7KHRU\&XOWXUHDQG6RFLHW\
/¡NNHQ * 	 6¡EVWDG )  2EVHUYDVMRQ RJ LQWHUYMX L EDUQHKDJHQ 2VOR
8QLYHUVLWHWVIRUODJHW
0D\HU 5 (  /HDUQHUV DV ,QIRUPDWLRQ 3URFHVVRUV /HJDFLHV DQG /LPLWDWLRQV RI
(GXFDWLRQDO3V\FKRORJ\CV6HFRQG0HWDSKRU(GXFDWLRQDO3V\FKRORJLVW

0D[ZHOO-$4XDOLWDWLYHUHVHDUFKGHVLJQDQLQWHUDFWLYHDSSURDFK7KRXVDQG2DNV
&$6DJH3XEOLFDWLRQV
0HDG * +  6LQGHW VHOYHW RJ VDPIXQGHW IUD HW VRFLDOEHKDYLRULVWLVN VWDQGSXQNW
.¡EHQKDYQ$NDGHPLVN)RUODJ
0HLMHU 3 & *UDDI * 	 0HLULQN -  .H\ H[SHULHQFHV LQ VWXGHQW WHDFKHUVC
GHYHORSPHQW7HDFKHUVDQG7HDFKLQJ7KHRU\DQG3UDFWLFH
0HUULDP 6 %  4XDOLWDWLYH UHVHUDFK D JXLGH WR GHVLJQ DQG LPSOHPHQWDWLRQ 6DQ
)UDQVLVFR&$-RVVH\%DVV
0LGUp* *URXQGHG7KHRU\NODVVLNHUQH UHYLVMRQLVWHQHRJGHQYLWHQVNDSVWHRUHWLVNH
GLVNXVMRQHQLVDPIXQQVIDJHQH6RVLRORJLVNWLGVVNULIW
0LHWWLQHQ 5  2EMHFW RI $FWLYLW\ DQG ,QGLYLGXDO 0RWLYDWLRQ 0LQG &XOWXUH DQG
$FWLYLW\
0LOHV 0 % 	 +XEHUPDQ $ 0  4XDOLWDWLYH GDWD DQDO\VLV DQ H[SDQGHG
VRXUFHERRN7KRXVDQG2DNV&$6DJH
0LOOHU * $  7KH PDJLFDO QXPEHU VHYHQ SOXV RU PLQXV WZR 6RPH OLPLWV LQ RXU
FDSDFLW\IRUSURFHVVLQJLQIRUPDWLRQ3V\FKRORJLFDO5HYLHZ
0LOOV - %RQQHU $ 	 )UDQFLV .  7KH'HYHORSPHQW RI &RQVWUXFWLYLVW *URXQGHG
7KHRU\,QWHUQDWLRQDO-RXUQDORI4XDOLWDWLYH0HWKRGV
0LQRU/&2QZXHJEX]LH$-:LWFKHU$(	-DPHV7/3UHVHUYLFHWHDFKHUVC
HGXFDWLRQDO EHOLHIV DQG WKHLU SHUFHSWLRQV RI FKDUDFWHULVWLFV RI HIIHFWLYH WHDFKHUV
-RXUQDORI(GXFDWLRQDO5HVHUDFK


0RHQ7.LGVQHHGWREHVHHQDQDUUDWLYHVWXG\RIDWHDFKHU
VLQFOXVLYHHGXFDWLRQ
9RO7URQGKHLP1RUJHVWHNQLVNQDWXUYLWHQVNDSHOLJHXQLYHUVLWHW
0RHQ7	.DUOVGyWWLU5,QQOHGQLQJ,70RHQ	5.DUOVGyWWLU5HG6HQWUDOH
DVSHNWHUYHGNYDOLWDWLYIRUVNQLQJVV7URQGKHLP7DSLUDNDGHPLVN
0RUVH-0	5LFKDUGV/5HDGPHILUVWIRUDXVHU
VJXLGHWRTXDOLWDWLYHPHWKRGV
7KRXVDQG2DNV&DOLI6DJH
0XUSK\3.'HOOL/$	(GZDUGV017KHJRRGWHDFKHUDQGJRRGWHDFKLQJ
FRPSDULQJ EHOLHIV RI VHFRQGJUDGH VWXGHQWV SUHVHUYLFH WHDFKHUV DQG LQVHUYLFH
WHDFKHUV7KH-RXUQDORI([SHULPHQWDO(GXFDWLRQ
1HUODQG09LONnUIRUUHIOHNWHUWSUDNVLVLXWGDQQLQJVLQVWLWXVMRQHU1RUGLVNSHGDJRJLN

1(6+  )RUVNQLQJVHWLVNH UHWQLQJVOLQMHU IRU VDPIXQQVYLWHQVNDS KXPDQLRUD MXVV RJ
WHRORJL2VOR)RUVNQLQJVHWLVNHNRPLWHHU
1)5D3URJUDPSODQSUDNVLVUHWWHWXWGDQQLQJVIRUVNQLQJ35$.872VOR
)RUVNQLQJVUnGHW
1)5E3URJUDPSODQIRU8WGDQQLQJ2VOR1RUJHVIRUVNQLQJVUnG
1LOVVHQ9/3UDNVLVO UHUHQ2VOR8QLYHUVLWHWVIRUODJHW
1LOVVHQ 9 /  $QDO\VH L NYDOLWDWLYH VWXGLHU 'HQ VNULYHQGH IRUVNHUHQ 2VOR
8QLYHUVLWHWVIRUO
1RGGLQJV1 &DULQJD IHPLQLQHDSSURDFK WRHWKLFVDQGPRUDOHGXDWLRQ%HUNHOH\
8QLYHUVLW\RI&DOLIRUQLD3UHVV
1RGGLQJV17KHFKDOOHQJHWRFDUHLQVFKRROVDQDOWHUQDWLYHDSSURDFKWRHGXFDWLRQ
1HZ<RUN7HDFKHUV&ROOHJH3UHVV
12.87(YDOXHULQJDYDOOPHQQO UHUXWGDQQLQJHQL1RUJH
1RUGDKO 7 +MHP RJ VNROH +YRUGDQ VNDSH HW EHGUH VDPDUEHLG"  RSSODJ 2VOR
8QLYHUVLWHWVIRUODJHW
1RUGDKO7/LOOHMRUG6	0DQJHU7'HQSURIHVMRQHOOHO UHULP¡WHPHGDQGUH,
6/LOOHMRUG70DQJHU	71RUGDKO5HG/LYHWLVNROHQ*UXQQERNLSHGDJRJLNN
RJHOHYNXQQVNDS/ UHUSURIHVMRQDOLWHWVV%HUJHQ)DJERNIRUODJHW
1RUGDKO7.RVW¡O$.	0DXVHWKDJHQ66NROHUPHGOLWHQRJVWRUIRUHNRPVWDY
DWIHUGVSUREOHPHU  HQ NYDQWLWDWLY RJ NYDOLWDWLY DQDO\VH DY IRUVNMHOOHU RJ OLNKHWHU
PHOORPVNROHQH9ROQU(OYHUXP+¡JVNROHQ
1RUGHQER 6 ( /DUVHQ 0 6 7LIWLNoL 1 :HQGW 5 ( 	 VWHUJDDUG 6 
/ UHUNRPSHWDQVHURJHOHYHUVO ULQJLI¡UVNROHRJVNROH(WV\VWHPDWLVNUHYLHZXWI¡UW
IRU .XQQVNDSVGHSDUWHPHQWHW .¡EHQKDYQ 'DQVN &OHDULQJKRXVH IRU
8GGDQQHOVHVIRUVNQLQJ
1\HQJ )  1¡NNHOEHJUHSHU L IRUVNQLQJVPHWRGH RJ YLWHQVNDSVWHRUL %HUJHQ
)DJERNIRUODJHW
2C&RQQRU.(<RXFKRRVHWRFDUHWHDFKHUVHPRWLRQVDQGSURIHVVLRQDOLGHQWLW\
7HDFKLQJDQG7HDFKHU(GXFDWLRQ
2(&'  7HDFKHUV 0DWWHU $WWUDFWLQJ GHYHORSLQJ DQG UHWDLQLQJ HIIHFWLYH WHDFKHUV
3DULV2(&'
2(&'3,6$UHVXOWV3DULV2(&'
2JGHQ7.ODVVHOHGHOVHSUDNVLVWHRULRJIRUVNQLQJ2VOR*\OGHQGDODNDGHPLVN
2KQVWDG ) 2 	 0XQWKH (  9HLOHGHW SUDNVLVRSSO ULQJ RJ O UHUVWXGHQWHUV
NYDOLILVHULQJ , 3 +DXJ 5HG .YDOLILVHULQJ WLO O UHU\UNHW VV  2VOR
$EVWUDNWIRUODJDV
2OZHXV'0REELQJLVNROHQIDNWDRJWLOWDN2VOR*\OGHQGDODNDGHPLVN


2QJCRQGR&2	-ZDQ-2 5HVHDUFKRQVWXGHQW WHDFKHU OHDUQLQJFROODERUDWLRQ
DQGVXSHUYLVLRQGXULQJWKHSUDFWLFXP$OLWHUDWXUHUHYLHZ(GXFDWLRQDO5HVHDUFKDQG
5HYLHZ
2UPURG - ( +XPDQ OHDUQLQJ8SSHU 6DGGOH5LYHU1- 3HDUVRQ0HUULOO 3UHQWLFH
+DOO
2WWHVHQ( 7DON LQ SUDFWLFH DQDO\VLQJ VWXGHQW WHDFKHUV
 DQGPHQWRUV
 GLVFRXUVH LQ
LQWHUQVKLS QR  )DFXOW\ RI (GXFDWLRQ 'HSDUWPHQW RI 7HDFKHU (GXFDWLRQ DQG
6FKRRO'HYHORSPHQW8QLYHUVLW\RI2VOR
3DFNHU0 -	*RLFRHFKHD 6RFLRFXOWXUDO DQG&RQVWUXFWLYLVW7KHRULHVRI/HDUQLQJ
2QWRORJ\1RW-XVW(SLVWHPRORJ\(GXFDWLRQDO3V\FKRORJLVW
3DUVRQV0	 6WHSKHQVRQ0  'HYHORSLQJ UHIOHFWLYH SUDFWLFH LQ VWXGHQW WHDFKHUV
FROODERUDWLRQDQGFULWLFDOSDUWQHUVKLSV7HDFKHUVDQG7HDFKLQJ7KHRU\DQG3UDFWLFH

3HLUFH&63KLORVRILFDO:ULWLQJVRI3HLUFH1HZ<RUN'RYHU3XEOLFDWLRQV,QF
3KLOOLSV'&	6ROWLV-)3HUVSHFWLYHVRQOHDUQLQJ1HZ<RUN7HDFKHUV&ROOHJH
3UHVV
3LDJHW -  3V\FKRORJ\ DQG HSLVWHPRORJ\ 7RZDUGV D WKHRU\ RI NQRZOHGJH
+DUPRQGVZRUWK(QJODQG3HQJXLQ
3RODQ\L07KHWDFLWGLPHQVLRQ/RQGRQ5RXWOHGJH	.HJDQ3DXO
3RVWKROP 0 %  .YDOLWDWLY PHWRGH  (Q LQQI¡ULQJ PHG IRNXV Sn IHQRPHQRORJL
HWQRJUDILRJNDVXVVWXGLHUXWJDYH2VOR8QLYHUVLWHWVIRUODJHW
3RVWKROP0%7HDFKHUV'HYHORSLQJ3UDFWLFH5HIOHFWLRQDV.H\$FWLYLW\7HDFKLQJ
DQG7HDFKHU(GXFDWLRQ
3UDZDW 5 6  &RQVWUXFWLYLVPVPRGHUQ DQG SRVWPRGHUQ(GXFDWLRQDO 3V\FKRORJLVW

5LFKDUGVRQ5	.UDPHU(+$EGXFWLRQDVWKHW\SHRILQIHUHQFHWKDWFKDUDFWHUL]HV
WKHGHYHORSPHQWRIDJURXQGHGWKHRU\4XDOLWDWLYH5HVHDUFK
5LFKDUGVRQ9	3ODFLHU37HDFKHU&KDQJH,95LFKDUGVRQ5HG+DQGERRNRI
UHVHUDFK RQ WHDFKLQJ 8WJDYH:DVKLQJWRQ'&$PHULFDQ (GXFDWLRQDO 5HVHDUFK
$VVRFLDWLRQ
5RJHUV&2Q%HFRPLQJD3HUVRQ1HZ<RUN&RQVWDEOH	5RELQVRQ
5RODQG(0REELQJRJWLGOLJLQQVDWVKDUSURJUDPPHUPRWPREELQJEHVWHIIHNWSn
EDUQHWULQQHW"V2VOR&DSSHOHQ'DPPDNDGHPLVN
5RUW\ 5  &RQWLQJHQF\ ,URQ\ DQG 6ROLGDULW\ &DPEULGJH (QJODQG &DPEULGJH
8QLYHUVLW\3UHVV
5RWK:0+HHGLQJWKHXQLWRIDQDO\VLV0LQG&XOWXUHDQG$FWLYLW\
5RWK : 0 	 /HH < -  9\JRWVN\CV 1HJOHFWHG /HJDF\ &XOWXUDO+LVWRULFDO
$FWLYLW\7KHRU\5HYLHZRI(GXFDWLRQDO5HVHDUFK
5¡QQ &  3V\NRORJLHQV YLGHQVNDEVWHRUL , 0 +HUPDQVHQ 5HG / UHUHQV
SV\NRORJLERJ / ULQJVOHGHOVH GLGDNWLVNH RSSJDYHU RJ VDPDUEHMGH VV 
.¡EHQKDYQ$NDGHPLVNIRUODJ
5¡\V+*M¡VXQG3	+XVHE\5'LGDNWLNNLVNROHQ2VOR'DPP
6DORPRQ* 1RGLVWULEXWLRQZLWKRXW LQGLYLGXDOCVFRJQLWLRQDG\QDPLF LQWHUDFWLRQDO
YLHZ , 6 * 5HG 'LVWULEXWHG FRJQLWLRQV 3V\FKRORJLFDO DQG HGXFDWLRQDO
FRQVLGHUDWLRQVVV&DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV
6FDLIH-&RQVWUXFWLYLVPLQDFWLRQWHDFKLQJIRUOHDUQLQJ5RXWOHGJH
6FK|Q ' $  7KH UHIOHFWLYH SUDFWLWLRQHU  KRZ SURIHVVLRQDOV WKLQN LQ DFWLRQ 1HZ
<RUN%DVLF%RRNV
6FK|Q'$(GXFDWLQJWKHUHIOHFWLYHSUDFWLWLRQHU6DQ)UDQFLVFR&$-RVVH\%DVV


6FRWW.:5HODWLQJ&DWHJRULHVLQ*URXQGHG7KHRU\$QDO\VLV8VLQJD&RQGLWLRQDO
5HODWLRQVKLS*XLGHDQG5HIOHFWLYH&RGLQJ0DWUL[7KH4XDOLWDWLYH5HSRUW

6FRWW . : 	 +RZHOO '  &ODULI\LQJ $QDO\VLV DQG ,QWHUSUHWDWLRQ LQ *URXQGHG
7KHRU\ 8VLQJ D &RQGLWLRQDO 5HODWLRQVKLS *XLGH DQG 5HIOHFWLYH &RGLQJ 0DWUL[
,QWHUQDWLRQDO-RXUQDORI4XDOLWDWLYH0HWKRGV
6HDPDQ- $GRSWLQJD*URXQGHG7KHRU\$SSURDFK WR&XOWXUDO+LVWRULFDO5HVHDUFK
&RQIOLFWLQJ 0HWKRGRORJLHV RU &RPSOHPHQWDU\ 0HWKRGV" ,QWHUQDWLRQDO -RXUQDO RI
4XDOLWDWLYH0HWKRGV
6HEDQ '  5HVHDUFKLQJ UHIOHFWLYH ILHOG SUDFWLFH RI HOHPHQWDU\ SUHVHUYLFH WHDFKHUV
WZRGLPHQVLRQDODQDO\VLVRIWHDFKHUQDUUDWLYHV5HIOHFWLYH3UDFWLFH,QWHUQDWLRQDODQG
0XOWLGLVFLSOLQDU\3HUVSHFWLYHV
6HQJH306FKRROVWKDWOHDUQDILIWKGLVFLSOLQHILHOGERRNIRUHGXFDWRUVSDUHQWVDQG
HYHU\RQHZKRFDUHVDERXWHGXFDWLRQ/RQGRQ1LFKRODV%UHDOH\
6LOYHUPDQ '  ,QWHUSUHWLQJ TXDOLWDWLYH GDWD PHWKRGV IRU DQDO\]LQJ WDON WH[W DQG
LQWHUDFWLRQ/RV$QJHOHV6$*(
6LOYHUPDQ''RLQJTXDOLWDWLYHUHVHDUFKDSUDFWLFDOKDQGERRN/RV$QJHOHV&$
6DJH
6LOYHUPDQ '  4XDOLWDWLYH UHVHDUFK LVVXHV RI WKHRU\ PHWKRG DQG SUDFWLFH /RV
$QJHOHV&DOLI6DJH
6NDDOYLN(0	6NDDOYLN66NROHQVRPO ULQJVDUHQD6HOYRSSIDWQLQJPRWLYDVMRQ
RJO ULQJ2VOR8QLYHUVLWHWVIRUODJHW
6NDDOYLN ( 0 	 6NDDOYLN 6  6NROHQ VRP DUEHLGVSODVV WULYVHO PHVWULQJ RJ
XWIRUGULQJHU2VOR8QLYHUVLWHWVIRUODJHW
6NM UDDVHQ 0 	 %U¡QPR +  1RUVNH HOHYHU EOLU GnUOLJHUH L PDWWH $IWHQSRVWHQ
/DVWHGQHGIUDKWWSZZZDIWHQSRVWHQQRQ\KHWHULULNV1RUVNHHOHYHUEOLU
GDUOLJHUHLPDWWHKWPO8XGJK'V5K(
6PHE\ - ±&  6WXGLHNYDOLWHW SUDNVLVNYDOLWHW RJ \UNHVUHOHYDQV , 3 +DXJ 5HG
.YDOLILVHULQJWLOO UHU\UNHWVV2VOR$EVWUDNW
6RKOEHUJ3	6RKOEHUJ%0.XQVNDSHQVIRUPHU9LWHQVNDSVWHRULRFKIRUVNQLQJV
PHWRG6WRFNKROP/LEHU
6ROVWDG$*3URIHVMRQVRULHQWHUWUHIOHNVMRQLSUDNVLVRSSO ULQJHQHQXWIRUGULQJIRU
O UHUXWGDQQLQJHQ1RUVNSHGDJRJLVNWLGVVNULIW
6WDNH 5 ( 	 7UXPEXOO ' -  1DWXUDOLVWLF JHQHUDOL]DWLRQV 5HYLHZ -RXUQDO RI
3KLORVRSK\DQG6RFLDO6FLHQFH
6WHIIHQVHQ.	=LDGH6(6NROHUHVXOWDWHUHQNDUWOHJJLQJDYNDUDNWHUHUIUD
JUXQQVNROHQRJYLGHUHJnHQGHVNROHUL1RUJH9RO2VOR66%
6WHWVHQNR$ $FWLYLW\ DV REMHFWUHODWHG UHVROYLQJ WKH GLFKRWRP\ RI LQGLYLGXDO DQG
FROOHFWLYHSODQHVRIDFWLYLW\0LQG&XOWXUHDQG$FWLYLW\
6WUDQG7	.YHUQEHNN7$VVHVVLQJWKHTXDOLW\RIHGXFDWLRQDOUHVHUDFK7KHFDVH
RI 1RUZD\ , 7 %HVOH\ 5HG $VVHVVHLQJ WKH TXDOLW\ RI HGXFDWLRQDO UHVHUDFK LQ
KLJKHU HGXFDWLRQ ,QWHUQDWLRQDO SHUVSHFWLYHV VV  5RWWHUGDP 7KH
1HWKHUODQGV6HQVH3XEOLVKHUV
6WUDXVV $ / 	 &RUELQ -0 %DVLFV RI TXDOLWDWLYH UHVHDUFK *URXQGHG 7KHRU\
SURFHGXUHVDQGWHFKQLTXHV1HZEXU\3DUN&$6DJH
6WUDXVV $ / 	 &RUELQ - 0  %DVLFV RI TXDOLWDWLYH UHVHDUFK  WHFKQLTXHV DQG
SURFHGXUHVIRUGHYHORSLQJJURXQGHGWKHRU\7KRXVDQG2DNV&DOLI6DJH
6WUELQJ -  5HVHDUFK DV 3UDJPDWLF 3UREOHPVROYLQJ 7KH SUDJPDWLVW 5RRWV RI
(PSLULFDOO\JURXQGHG 7KHRUL]LQJ , $ %U\DQW 	 . &KDUPD] 5HG 7KH 6DJH
+DQGERRNRI*URXQGHG7KHRU\VV/RQGRQ6DJH


6XGGDE\ 5  )URP WKH HGLWRUV :KDW *URXQGHG 7KHRU\ LV QRW $FDGHP\ RI
0DQDJHPHQW-RXUQDO
6XQGOL /  9HLOHGQLQJ L O UHUXWGDQQLQJHQV SUDNVLV PHOORP UHIOHNVMRQ RJ NRQWUROO
QU+¡JVNROHQL2VOR2VOR
6XQGOL/	6¡QGHQn.5HIOHNWLRQRFKKDQGOHGQLQJLOlUDUXWELOGQLQJHQVSUDNWLN,
&%UXVOLQJ	*6WU|PTYLVW5HG5HIOHNWLRQRFKSUDNWLNLOlUDU\UNHWVV
/XQG6WXGHQWOLWWHUDWXU
6lOM| 5 / ULQJ L SUDNVLV HW VRFLRNXOWXUHOW SHUVSHNWLY .¡EHQKDYQ +DQV 5HLW]HOV
)RUODJ
6lOM| 5 D / ULQJ RJ NXOWXUHOOH UHGVNDSHU  RP O UHSURVHVVHU RJ GHQ NROOHNWLYH
KXNRPPHOVHQ2VOR&DSSHOHQDNDGHPLVNIRUODJ
6lOM|5E/ ULQJNXQQVNDSRJVRVLRNXOWXUHOOXWYLNOLQJPHQQHVNHWRJGHWVUHGVNDSHU
,,%UnWHQ5HG/5,1*LHWVRVLDOWNRJQLWLYWRJVRVLDONRJQWLYWSHUVSHNWLYVV
2VOR&DSSHOHQDNDGHPLVNIRUODJ
6¡QGHQn..UDIWIXOOUHIOHNVMRQLO UDUXWGDQQLQJD2VOR$EVWUDNWIRUODJ
7KDJDDUG 7  6\VWHPDWLNN RJ LQQOHYHOVH HQ LQQI¡ULQJ L NYDOLWDWLY PHWRGH %HUJHQ
)DJERNIRUODJHW
7MRUD$+.YDOLWDWLYHIRUVNQLQJVPHWRGHULSUDNVLV2VOR*\OGHQGDODNDGHPLVN
7UDF\6 - 4XDOLWDWLYH4XDOLW\(LJKW %LJ7HQW&ULWHULD IRU([FHOOHQW4XDOLWDWLYH
5HVHDUFK4XDOLWDWLYH,QTXLU\
8)'  5DPPHSODQ IRU DOOPHQQO UHUXWGDQQLQJHQ )RUVNQLQJVRJ XWGDQQLQJV
GHSDUWHPHQWHW
8)'  )RUVNULIW WLO UDPPHSODQ IRU DOOPHQQO UHUXWGDQQLQJHQ 8WGDQQLQJV RJ
IRUVNQLQJVGHSDUWHPHQWHW
8WELOGQLQJVGHSDUWHPHQWHW%lVWLNODVVHQ±HQQ\OlUDUXWELOGQLQJ3URS
6WRFNKROP5HJMHULQJHQ     
8WGDQQLQJVGLUHNWRUDWHW  8WGDQQLQJVVSHLOHW   WDOO RJ DQDO\VH DY
JUXQQRSSO ULQJHQL1RUJHLQJL1RUJH2VOR8WGDQQLQJVGLUHNWRUDWHW
8WGDQQLQJVGLUHNWRUDWHW D 7DOO IUD *UXQQVNROHQV LQIRUPDVMRQVV\VWHP *6, 
2VOR8WGDQQLQJVGLUHNWRUDWHW
8WGDQQLQJVGLUHNWRUDWHW E 8WGDQQLQJVVSHLOHW   WDOO RJ DQDO\VH DY
JUXQQRSSO ULQJHQL1RUJH2VOR8WGDQQLQJVGLUHNWRUDWHW
9DOVLQHU - 	 9HHU 5  7KH VRFLDO PLQG FRQVWUXFWLRQ RI WKH LGHD &DPEULGJH
&DPEULGJH8QLYHUVLW\3UHVV
YDQ+XL]HQ 3 YDQ2HUV%	:XEEHOV7 $9\JRWVNLDQ SHUVSHFWLYH RQ WHDFKHU
HGXFDWLRQ-RXUQDORI&XUULFXOXP6WXGLHV
9DQ 0DQHQ 0  5HIOHFWLYLW\ DQG WKH SHGDJRJLFDO PRPHQW 7KH QRUPDWLYLW\ RI
SHGDJRJLFDOWKLQNLQJDQGDFWLQJ&XUULFXOXP6WXGLHV
9DQ0DQHQ03HGDJRJLVNWDNWEHW\GQLQJHQDYSHGDJRJLVNRPWHQNVRPKHW1RUGnV
&DVSDUIRUORJNXUVYLUNVRPKHW
9DQ0DQHQ02QWKHHSLVWHPRORJ\RIUHIOHFWLYHSUDFWLFH7HDFKHUVDQG7HDFKLQJ
7KHRU\DQG3UDFWLFH
9HGHOHU/2EVHUYDVMRQVIRUVNQLQJLSHGDJRJLVNHIDJHQLQQI¡ULQJLEUXNDYPHWRGHU
2VOR*\OGHQGDODNDGHPLVN
9\JRWVN\ / 6  0LQG LQ VRFLHW\ 7KH GHYHORSPHQW RI KLJKHU PHQWDO SURFHVVHV
&DPEULGJH0$+DUYDUG8QLYHUVLW\3UHVV


9\JRWVN\/6.R]XOLQ$	%LHOHQEHUJ7-7HQNQLQJRJWDOH2VOR*\OGHQGDO
DNDGHPLVN
:DUG - 5 	 0F&RWWHU 6 6  5HIOHFWLRQ DV D YLVLEOH RXWFRPH IRU SUHVHUYLFH
WHDFKHUV7HDFKLQJDQG7HDFKHU(GXFDWLRQ
:DUWRIVN\ 0 :  0RGHOV  UHSUHVHQWDWLRQ DQG WKH VFLHQWLILF XQGHUVWDQGLQJ
'RUGUHFKW'5HLGHO3XE&R
:DW]NH-/ /RQJLWXGLQDO UHVHUDFKRQEHJLQQLQJ WHDFKHUGHYHORSPHQW&RPSOH[LW\
DVDFKDOOHQJHWRFRQFHUQVEDVHGVWDJHWKHRU\7HDFKLQJDQG7HDFKHU(GXFDWLRQ

:HLFN.(7KHJHQHUDWLYHSURSHUWLHVRIULFKQHVV$FDGHP\RI0DQDJHPHQW-RXUQDO

:HLQVWHLQ &  , ZDQW WR EH QLFH EXW , KDYH WR EH PHDQ H[SORULQJ SURVSHFWLYH
WHDFKHUV FRQFHSWLRQV RI FDULQJ DQG RUGHU 7HDFKLQJ DQG 7HDFKHU (GXFDWLRQ 

:HUWVFK-99\JRWVN\DQGWKH6RFLDO)RUPDWLRQRI0LQG&DPEULGJH0$+DUYDUG
8QLYHUVLW\3UHVV
:HUWVFK - 9 9RLFHV RI WKH0LQG $ 6RFLRFXOWXUDO $SSURDFK WR0HGLDWHG $FWLRQ
&DPEULGJH0$+DUYDUG8QLYHUVLW\3UHVV
:HUWVFK-90LQGDV$FWLRQ1HZ<RUN2[IRUG8QLYHUVLW\3UHVV
:HUWVFK - 9  0HGLDWLRQ , + 'DQLHOV 0 &ROH 	 - 9 :HUWVFK 5HG 7KH
&DPEULGJH&RPSDQLRQWR9\JRWVN\VV&DPEULGJH&DPEULGJH8QLYHUVLW\
3UHVV
:HUWVFK -9GHO5LR3	$OYDUH]$ 6RFLRFXOWXUDO VWXGLHVKLVWRU\DFWLRQDQG
PHGLDWLRQ , -9:HUWVFK 3 G5LR	$$OYDUH] 5HG6RFLRFXOWXUDO 6WXGLHV RI
0LQGVV1HZ<RUN&DPEULGJH8QLYHUVLW\3UHVV
:LFNKDP0	:RRGV05HIOHFWLQJRQWKH6WUDWHJLF8VHRI&$4'$6WR0DQDJH
DQG5HSRUWRQ WKH4XDOLWDWLYH5HVHDUFK3URVHVV7KH4XDOLWDWLYH5HSRUW

:LOOLDPV5	*UXGQRII/0DNLQJVHQVHRIUHIOHFWLRQDFRPSDULVRQRIEHJLQQLQJ
DQG H[SHULHQFHG WHDFKHUVC SHUFHSWLRQV RI UHIOHFWLRQ IRU SUDFWLFH5HIOHFWLYH3UDFWLFH
,QWHUQDWLRQDODQG0XOWLGLVFLSOLQDU\3HUVSHFWLYHV
<RVW ' 6HQWQHU 6 	 )RUOHQ]D%DLOH\ $  $Q H[DPLQDWLRQ RI WKH FRQVWUXFW RI
FULWLFDOUHIOHFWLRQLPSOLFDWLRQVIRUWHDFKHUHGXFDWLRQSURJUDPPLQJLQWKHVWFHQWXU\
-RXUQDORI7HDFKHU(GXFDWLRQ
=HLFKQHU. $5HVHDUFK$JHQGDIRU7HDFKHU(GXFDWLRQ ,0&RFKUDQ6PLWK	.
=HLFKQHU 5HG 6WXG\LQJ 7HDFKHU (GXFDWLRQ 7KH 5HSRUW RI WKH $(5$ 3DQHO RI
5HVHDUFK DQG 7HDFKHU (GXFDWLRQ VV  1HZ -HUVH\ /DZUHQFH (UOEDXP
$VVRFLDWHV,QF
=HLFKQHU.	/LX.< $&ULWLFDO$QDO\VLVRI5HIOHFWLRQDVD*RDO IRU7HDFKHU
(GXFDWLRQ , 1 /\RQV 5HG +DQGERRN RI 5HIOHFWLRQ DQG 5HIOHFWLYH ,QTXLU\ 
0DSSLQJD:D\RI.QRZLQJ IRU3URIHVVLRQDO5HIOHFWLYH ,QTXLU\ VV %RVWRQ
0$6SULQJHU86
=KX;6WXGHQWWHDFKHUVCUHIOHFWLRQGXULQJSUDFWLFXPSOHQW\RQDFWLRQIHZLQDFWLRQ
5HIOHFWLYH3UDFWLFH,QWHUQDWLRQDODQG0XOWLGLVFLSOLQDU\3HUVSHFWLYHV
VWUHP6 (QXPXOLJXWGDQQLQJ WLO HWXPXOLJ\UNH"RPDOOPHQQO UHUXWGDQQLQJRJ
\UNHVXW¡YHOVH )RUVNHUVNROHQ L /LYVODQJ / ULQJ 5RVNLOGH 8QLYHUVLWHWVFHQWHU
5RVNLOGH
VWUHP6  / UHUVWXGHQWHUV IRUHVWLOOLQJHU RPGHW IUDPWLGLJH DUEHLGHW VLWW , 3+DXJ
5HG.YDOLILVHULQJWLOO UHU\UNHWVV2VOR$EVWUDNW


cVYROO + $EGXFWLRQ GHGXFWLRQ DQG LQGXFWLRQ FDQ WKHVH FRQFHSWV EH XVHG IRU DQ
XQGHUVWDQGLQJ RI PHWKRGRORJLFDO SURFHVVHV LQ LQWHUSUHWDWLYH FDVH VWXGLHV"
,QWHUQDWLRQDO-RXUQDORI4XDOLWDWLYH6WXGLHVLQ(GXFDWLRQ
cVYROO +  .RJQLWLY WHRUL , 5 .DUOVGyWWLU 	 , + /\V¡ 5HG/ ULQJ XWYLNOLQJ
O ULQJVPLOM¡ (Q LQQI¡ULQJ L SHGDJRJLVN SV\NRORJL VV  7URQGKHLP
$NDGHPLNDIRUODJ
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ARTIKKEL 1 
 
abstract
229
Forum
A systematic review 
of research regard-
ing Norwegian 
general teacher 
education 2000–2010
JAN ARVID HAUGAN
To be useful and meaningful, education research
must be cumulative; it must build on and learn
from prior research and scholarship on the topic.
(Shulman, 1999, s. 163)
It is common to claim that research on teacher education is in-
sufficiently explored, both in international (Murray, Campbell,
Hextall, Hulme, Jones, Mahony, Menter, Procter & Wall,
2009; Villegas-Reimers, 2003) and Norwegian (Bergem, Björ-
kqvist, Hansén, Carlgren & Hauge, 1997; Eritsland, 2004)
educational research societies. Despite its roots in research on
teaching, research on teacher education has developed in curi-
ous isolation from mainstream research on teaching, as well as
from research on higher education and professional education:
«the contemporary research in teacher education is somewhat
of an orphan, connected to either of its parents» (Grossman &
McDonald, 2008, p. 185).
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The Norwegian Agency for Quality As-
surance in Education (NOKUT, 2006) and
the former Network Norway Council
(Norgesnettrådet, 2002) evaluated the
Norwegian General Teacher Education
(NGTE).1 Above all, concerns about missing
connections between subject-matter knowl-
edge, didactical and pedagogical compe-
tence, and real-life practice in schools were
expressed. Haug (2008) reflected upon these
findings, and stated that the evaluations study
a wide range of areas, each of which is large
and complex. This makes it possible to de-
scribe conditions, but not necessarily to ex-
plain them. 
Furthermore, Haug claims the evaluation
has a weak theoretical foundation and an ab-
sence of references to research; thus, the col-
lected empirical data do not give a strong
enough foundation for further analysis and
explanations. As a result, it can be ques-
tioned as to whether the evaluations are
good enough indicators to guide the devel-
opment of the NGTE. With respect to Shul-
man’s quotation above and Haug’s critical
comments concerning the quality of the
aforementioned evaluations, we must base
further research on previous findings. This
review describes and synthesizes research on
the NGTE in the time span from 2000–
2010. The purpose is to map out the inves-
tigated areas, identify where little or no rel-
evant research has been done, and make sug-
gestions for further research by the use of the
following research question: «What do we
know about the NGTE, and what do we
need to explore further?».
Methods
To ensure a thorough and sophisticated in-
vestigation, this systematic review was con-
ducted in compliance with the quality indi-
cators and research method as proposed by
Boote and Beile (2005). The analysis starts
with the determination of coverage. For the
present review, this is high-quality research,
doctoral dissertations and peer-reviewed ar-
ticles published in scientific journals, on the
NGTE from 2000–2010. Using these de-
marcated selection criteria ensured that the
reviewed articles and doctoral theses were
scientifically approved, current and had sim-
ilar empirical grounding.
Based on this, the library/database, BIB-
SYS Ask2, was used to search for doctoral
dissertations from 2000–2010 using the
words: teacher education and student teachers,
and the Norwegian equivalent words, lære-
rutdanning, and lærerstudenter. This generat-
ed 61 doctoral theses, of which 10 were rel-
evant.3 In addition, similar combined
searches in the ForskDok-database4, and
ERIC5, generated a total of 83 peer-re-
viewed articles, of which 13 were relevant
(cf. Note 3). 
After the assortment of relevant studies,
the research material was analyzed. In the
synthesizing work, I sought to recognize,
differentiate and understand the meaning of
the content in each study. This search for a
similarity in content resulted in the classifi-
cation to analytical categories, based on
what was in focus and of primary concern/
objective in the different studies. The theme
in the studies made it natural to label them:
(i) Research on teacher educators in the NGTE:
studies that focused on teacher educators,
including both college teacher educators and
mentors in the internship periods, (ii) Re-
search on student teachers in the NGTE: studies
that focused on student teachers’ develop-
ment in NGTE, and (iii) Research on the de-
velopment and renewal of NGTE: studies that,
on various levels, discuss how guiding as-
pects influence the practice of the NGTE.
The forthcoming analysis entails both a sum-
mary of the reviewed studies and suggestions
for further research.
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Research on teacher 
educators in the NGTE
Five out of 23 studies are concerned with
teacher educators in the NGTE. These are
further divided in two sub-categories, re-
search on college teacher educators and re-
search on mentors in internship periods.
Research on college teacher educators
Two out of the five studies are concerned
with the teachers at the university colleges.
Bakke (2005) studied the college teacher
educators’ values and views concerning
professional educational preferences in
northern Norway’s NGTE colleges in Nes-
na, Bodø, Tromsø, Finnmark, in addition
to Sámi University College. In his investi-
gation, these values and views are implied as
priority conflicts and sought to be identi-
fied via preferences to the following ten-
sions: centralization vs. decentralization,
integration vs. segregation, individualism
vs. collectivism and normalized vs. thera-
peutic. 
Bakke finds that a majority of the college
teacher educators support a collectivistic
ideology, while at the same time preferring a
therapeutic view in education when it
comes to the weakest pupils in school. On
this basis, Bakke argues that the teacher ed-
ucators live in an inconsistent relationship
between ideal and reality, and further claims
that the action and value separate, and that
the value loses its potential for action.
In Kvalbein’s (2004) study, the focus was
related to what the college teacher educators
add to the concept of professionalism and
how they facilitate this in the education of
student teachers. The study revealed that
most college teacher educators emphasized
knowledge and skills in subject matter, but
there were few who valued this more than
other traits mentioned as being vital for
teacher professionalism. Nonetheless, when
questions were turned in the direction of
how future teacher professionalism is attend-
ed to within college education, it is the
knowledge of the subject matter that domi-
nates the responses.
The image of the professional teacher as
learner friendly, professional and didactically
competent appears to be significant. Kval-
bein points out that it was particularly unex-
pected that no college teacher educator
mentioned the five areas of competence that
the governmental framework aims to devel-
op in student teachers: academic, didactic,
social, ethical, and change and development
competence (UFD, 2003), or made any
comment on these.
Research on mentors in internship periods
Three out of the five studies in the category
concerning research on teacher educators,
investigated mentors during student teach-
ers’ internship periods in the NGTE.
Munthe and Ohnstad (2008) conducted a
quantitative study and questioned how the
formal agreement between the practical
training schools and NGTE had been imple-
mented (KD, 2005), and whether the men-
tors in these schools considered themselves
to be teacher educators. 
The results from this study indicate that
although some mentors are experiencing a
joint practical community together with
college teacher educators, their professional
identity is most associated with being a
teacher to the pupils and, to a lesser degree,
teacher educators. Further, the results indi-
cate that mentors generally perceive student
teachers as resources, mentors learn by su-
pervising student teachers’ practical training
and that being a practical training school is a
collective responsibility. Still, variations in
the involvement were recognized, and seem
to correlate positively with school leaders’
preparation and participation in practical
training.
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Sundli (2001) based her empirical data on
a longitudinal study of supervision during
internship periods. She found that a charac-
teristic trait in these periods is that it takes
place in the tension between reflection and
control. The ideal is the student teachers’ in-
dependent reflection and development of
«Practice Theory» (Lauvås & Handal, 2000),
which can be found in directives and objects
for supervision as well as in the guidance of
student teachers in practical teacher training
(UFD, 2003). The reality is different, and
Sundli describes a struggle between the dis-
courses of the NGTE and the field of prac-
tice. In educational institutions, the mentors
attend the teacher education discourse. They
participate in the reflection of their own and
their peers’ practice in primary schools. 
However, when mentoring the student
teachers, the discourse is different, the
NGTE discourse does not appear to be rele-
vant. In the NGTE discourse, the ideal is to
search for the better argument in a non-au-
thoritarian manner. A strategy of action and
reflection promotes this ideal, though Sundli
did not find this ideal used by the mentors.
She finds a practical preparation for action,
for both existing and non-discussed patterns.
Sundli claims that the use of the supervision
strategy promotes a high degree of control,
especially the supervisory basis, with detailed
plans for the teaching sequence well suited
to control student teachers’ actions.
In another investigation, Nilssen (2007)
conducted a qualitative case study. One
mentor and five student teachers were ob-
served and interviewed during a practical
teacher training period. The goal was to in-
vestigate whether the mentor’s supervision
supported the student teachers’ development
of «Pedagogical Content Knowledge» in
mathematics as well as the mentor’s reflec-
tions on their own actions, and the justifica-
tions for these. The main finding in this in-
vestigation is that the mentor developed a
double vocational identity as a teacher and a
teacher educator. In this way, the mentor can
focus on both the pupils’ and student teach-
ers’ learning. 
Literature, discussions and reflections
concerning one’s own supervision contrib-
uted to growth and alteration of this role
comprehension. One important aspect is the
mentor’s continuous reflection concerning
the mandate. The mentor asks questions
about her own actions, and not least, about
how to guide others. Nilssen (2007) con-
cludes that assembling knowledge and expe-
riences for different sources of pedagogical
action are vital if the supervision and feed-
back are to facilitate student teachers’ devel-
opment of «Pedagogical Content Know-
ledge».
Suggestions for further research
The reviewed research reveals an acquired
knowledge concerning various aspects of the
NGTE teacher educators’ values, beliefs,
preferences, reflections and collaboration.
The core finding is that four out of five stud-
ies in this category point out that there is dis-
tance between governmental intentions and
teacher educator actions, even though
Nilssen’s (2007) study departs from this con-
clusion. The aforementioned directives and
objects for supervision and guidance for stu-
dent teachers in practical teacher training
(KD, 2005; UFD, 2003), beg the question
whether the mentors work according to ex-
pressed intentions (Munthe & Ohnstad,
2008; Sundli, 2001), and whether the col-
lege teacher educators conceive the concept
of teacher professionalism according to na-
tional directives (Bakke, 2005; Kvalbein,
2004). These questions are in need of further
exploration.
This possibly distant relationship between
policy intentions and teacher educator ac-
tions can be connected to the contemporary
development of the NGTE. The fact that
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several vocational schools have been upgrad-
ed to colleges, introduced an academic posi-
tional structure, engage in research activities
and implement new rewarding systems has
led critical voices to argue that current proc-
esses extend the gap between an education at
a university college and the actual teaching
practice in schools (Hove, 2007). 
Heggen (2008) claims a consequence of a
weakened orientation towards the field of
practice in the NGTE favors more of an em-
phasis on theoretical learning material, re-
search and traditional academic activities for
both student teachers and college teacher
educators. He suggests that the field of prac-
tice may perceive the NGTE as increasingly
detached from reality. These claims are in
line with the findings in Munthe and Ohn-
stad’s (2008) and Sundli’s (2001) research,
and is also supported by earlier Norwegian
studies that argue that a lack of professional
orientation in the NGTE is of primary con-
cern (Bergem et al., 1997; Kvalbein, 1999). 
With only five out of 23 studies con-
cerned with research on teacher educators in
the NGTE, it is evident that further explo-
ration of teacher educators’ beliefs, opinions
and practice as it relates to student teachers’
learning and development is needed. That is,
how does the subjective assessment of teach-
er competence vary between different col-
lege teacher educators and mentors? In what
ways do sociodemographic variables and
quality indicators associated with teacher ed-
ucators influence the character and quality of
instruction in teacher education programs? 
In addition, it is both necessary and inter-
esting to investigate in what manner, or with
what strategies, teacher educators facilitate
the various competence goals for student
teachers, and whether these competence
goals are in line with what is needed to be a
professional teacher. Is it possible that the
governmental intentions, and not the teach-
er educator actions, are what need to be al-
tered? This seems an unplowed area of inves-
tigation in the NGTE. The content process-
es and contexts, in which instruction is
delivered, in both the educational institution
and practical training periods, need to be
further investigated.
Research on student teachers 
in the NGTE
Fifteen out of 23 studies investigated re-
search on student teachers in the NGTE.
This category is further divided into three
subcategories: (i) Student teachers’ develop-
ment of subject matter knowledge in mathe-
matics, (ii) ICT tools as facilitators for stu-
dent teachers’ development, and (iii) Stu-
dent teachers’ development of teacher
proficiency. 
Student teachers’ development of subject 
matter knowledge in mathematics
Five out of the 15 studies investigated the
development of subject matter knowledge in
mathematics. Bjuland (2002) engaged in stu-
dent teachers’ collaboration in small groups
with problem solving exercises in geometry
in his doctoral dissertation. The interpreta-
tion, which is based on observation of two of
the groups, highlights how mathematical
thinking and reasoning are expressed in dia-
logues, which are termed «Mathematically
Productive Discourses».
Bjuland (2002) questions if or possibly
when a teacher should provide input in the
solution process. The results indicate that
groups with different mathematical back-
grounds can make great progress in the solu-
tion process and arrive at solutions to geo-
metric problems with no help from the
teacher if they receive the opportunity to
collaborate on the issues over a longer period
of time. Following his doctoral thesis, Bju-
land later published three articles that all
consider characteristics of «Mathematically
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Productive Discourses» while student teach-
ers worked collaboratively on a geometry
problem in a problem solving context (Bju-
land, 2004, 2007a, b).
Bulien (2008) was interested in a compul-
sory NGTE course in mathematics in her
doctoral dissertation. The thesis was not in-
tended as an evaluation of the teacher edu-
cation program, the students’ work or meth-
odology, but rather as a contribution towards
defining the didactical challenges in teacher
education. Bulien concludes that it seems
likely that the way mathematics is taught in a
teacher training program differs from student
teachers’ previous experiences in how to
learn mathematics. Moreover, Bulien (2008)
emphasizes that this should be taken into
consideration in prospective mathematics
programs, claiming awareness will make it
possible for student teachers to experience
both teaching and curriculum in teacher ed-
ucation differently.
ICT tools as facilitators of student 
teachers’ development
Eight out of 15 studies of research on student
teachers in the NGTE was concerned with
how ICT tools can facilitate the student
teachers’ development. Heggem and Iversen
(2006) investigated student teachers’ mathe-
matical knowledge and how their probabil-
istic reasoning developed when working
within an experimental setting with access
to ICT tools (the software Flexitree) through
interviews with video and audio recording.
They conclude that the ICT simulation tool
played a crucial role in the students’ attempts
to create meaning of the stochastic situa-
tions. 
A similar study was undertaken by Bro-
dahl and Smestad (2009), who describe the
development of a classification system that
provides a framework for analysis of, and
communication about, a subgroup of learn-
ing objects from the area of mathematics in
the NGTE. The objects, labeled VaniMaps,
are considered highly visual, animated, in-
teractive and mathematics related. Both arti-
cles (Heggem & Iversen, 2006; Brodahl &
Smestad, 2009) argue how a careful selection
of VaniMaps and Flexitree, respectively, in
addition to statements, created opportunities
for discussion among student teachers on
how these ICT tools may stimulate the
learning of mathematics.
Dons (2008) and Engelsen (2006) investi-
gated how ICT can be used to further devel-
op the didactical skills for student teachers.
Dons focused on how the NGTE should
prepare student teachers to deal with pupils
who have a wide range of day-to-day expe-
riences of the digital world. He claims that
the development of digital awareness in the
NGTE has not gone as fast as the intentions
embedded in central policy documents
would suggest; the current NGTE is inade-
quately equipped to realize the potential for
learning found in the way that digital tech-
nology has now become an integral part of
the social and cultural practices of children
and young people. Dons concludes that stu-
dent teachers can be qualified to cope with
the way children and young people use tech-
nology by teaching them to adopt solutions
based on personal work.
Engelsen (2006) describes lessons from a
three-year comprehensive ICT-oriented
innovation project in the NGTE at the
Stord/Haugesund University College, and
analyzes ICT’s significance along with ped-
agogical and didactic principles for altera-
tion. The main pedagogical focus was on
the development of student teachers’ active
learning, the relationship between practice
and theory in programs and new forms of
assessment. To a small degree, his research
in the field of ICT in education suggests
that the introduction of ICT in itself con-
tributes to changes in how learning in
schools is organized. 
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Furthermore, didactic changes seem to be
primarily generated by those within the sys-
tem and far less by strategists from the out-
side or as a result of new technology. The
study concludes that a key precondition for
ICT’s central and genuine role in the altera-
tion processes seems to be creating a substan-
tial academic legitimacy for the use of ICT
tools. This kind of legitimacy must exceed
and have a broader foundation than legisla-
tion and other forms of governmental con-
trol orders, and is not created through impo-
sitions on the use of ICT or on the basis of
more or less abstract considerations of ICT’s
importance for learning and social develop-
ment in general. Engelsen (2006) claims that
a genuine academic legitimacy for ICT is
created only when the student teachers and
teacher educators perceive ICT as a tool that
can substantially help them to achieve more
general goals for learning in their teaching
and learning activities, or when it comes to
developing the environment for learning in
the desired direction.
Dysthe and Engelsen (2004) are con-
cerned with the possibilities that lie in ICT-
based assessment, and refer to a Norwegian
ICT-supported portfolio assessment project
in the Department of Teacher Education at
the University Colleges of Vestfold and
Stord/Haugesund. They describe and dis-
cuss the differences and similarities of the
portfolio models in these institutions and
highlight areas for improvement; among
them is the importance of building reflec-
tion, self-assessment and feedback into port-
folio assignments and processes in such a way
that it becomes part of what is documented. 
This will strengthen the formative assess-
ments of portfolios. The summative assess-
ment practices are strongly influenced by ex-
amination traditions in both institutions, and
digital portfolios provide new learning op-
portunities that are not yet fully utilized. By
way of conclusion, they explore some criti-
cal aspects of portfolios in teacher education
that focus on the concepts of participation,
reification and identity formation. 
Sjøhelle (2007), Fottland (2002) and
Eriksen (2004) have all investigated how
ICT can facilitate a digital learning environ-
ment for student teachers. In her doctoral
dissertation, Sjøhelle (2007) was concerned
with the interaction processes realized in a
digital learning environment in which e-
mails, asynchronous discussion forums and
online sites were central elements. The aims
were to obtain a better understanding of
how asynchronous discussions can be used in
the didactic context, and whether writing in
interactions in the discussion forum is signi-
ficant for the development of learning and a
professional identity. 
Fottland (2002) investigated how the use
of the Internet can establish a learning com-
munity of student teachers both online and
off-line. The analysis indicates that the on-
line interactions gave rise to meaningful
face-to-face conversations that in turn facil-
itated more reflective and sophisticated on-
line exchanges. These online and face-to-
face interactions assisted each other, and en-
abled the students to claim their voices from
among the multiple voices from diverse ed-
ucational practices that were sounded
throughout the entire process. The result is a
learning community of student teachers
whose individual voices speak through a col-
lective process. 
Eriksen (2004) explored how modern
communication technology can support and
increase activity, lead student teachers to
construct knowledge and facilitate a flexible
system of internship that gives tangible ex-
periences for their future profession. A main
result was that the student teachers had to
exchange their role as passive learners for a
more active and profession-oriented role.
They had to adjust to the principle of team-
work in their groups in preparation for co-
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operation in similar networks as professional
teachers, and had to develop ICT compe-
tence in relation to learning and teaching.
Additionally, they had to adjust to a situation
in which information is not something you
receive, but something you have to find.
This meant a greater individual responsibili-
ty for organizing their studies and the learn-
ing process within active communities of
practice and learning. 
At the same time, based on surveys of the
student teachers’ views on the quality of the
study programs, the project appears to have
improved the relationship between the stu-
dent teachers and the college teacher educa-
tors. And last but not least, the mentors were
asked to comment on how these changes af-
fected the quality of student teachers’ efforts,
and report on important progress in relation
to responsibility and collaboration/level of
reflection. 
Student teachers’ development 
of teacher proficiency
Two out of the 15 studies investigated how
the NGTE teaches student teachers to be-
come accepted as teachers in primary
schools. Riksaasen (2001) has focused on
how the students are being socialized into
the teacher community, while Østrem
(2008) has questioned whether it is possible
for teacher education to educate student
teachers with regard to the above. Rik-
saasen’s (1999) study is based on her doctoral
dissertation, and compares teacher socializa-
tion in the NGTE with preschool teacher
education (PSTE). 
Her analysis is focused on how two differ-
ent student teachers are being socialized to
work compared with Bernstein’s code theo-
ry. Riksaasen (2001) states that the primary
school’s practice, which is based on visible
pedagogy, and the preschool’s practice,
which is based on an invisible practice, are
being reproduced within the NGTE and
PSTE, respectively. PSTE gives a weak clas-
sification between the subjective experiences
and knowledge in subject matter, in combi-
nation with a weak control of communica-
tion from the teacher educators. In contrast,
the NGTE clearly classifies this everyday
knowledge as distinct from knowledge at the
university college level, and the communica-
tion in the classroom is steered more by the
teacher. 
Østrem (2008) is concerned with teach-
ers’ work, teaching practice and teacher ed-
ucation, as she argues that these conceptions
and professional practice are interrelated.
She investigates the intended relationship
between the NGTE’s ability to provide stu-
dent teachers with sufficient tools to become
good teachers, and empirically demonstrates
that this does not easily occur. A critical po-
sition in instrumental educational thinking
implies that one cannot only educate future
teachers to master the challenges in their
profession, but also illuminate the problems
concerning the professionalization of teach-
ers’ work. Her research shows that student
teachers clearly make a separation between
their internship periods and the instructions
they are given at a university college, and
states that a major challenge for teacher edu-
cation is how to best utilize the student
teachers’ positive experiences from the in-
ternship periods. 
Suggestions for further research
Most of the research (that is, in 15 out of 23
studies) on the NGTE concentrates on stu-
dent teachers’ development. However, sev-
eral related areas still seem unexplored. The
reviewed studies focused solely on mathe-
matics in terms of the development of sub-
ject matter (Bjuland, 2002, 2004, 2007a, b;
Brodahl & Smestad, 2009; Bulien, 2008;
Heggem & Iversen, 2006). Other subject
matter areas must also be further investigat-
ed, particularly the development of the abil-
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ity to teach reading and writing based on
Norwegian pupils’ results on PISA tests
(OECD-PISA, 2003, 2004; Kjærnsli & Roe,
2010).
Out of the eight studies on how ICT tools
can facilitate student teachers’ development,
two focused on the development of mathe-
matical knowledge (Heggem & Iversen,
2006), three on the elaboration of student
teachers’ didactical competence (Dons,
2004; Dysthe & Engelsen, 2004; Engelsen,
2006) and three others on how ICT can fa-
cilitate the development of constructive
learning communities in the NGTE (Erik-
sen, 2004; Fottland, 2002; Sjøhelle, 2007).
This indicates that research on ICT and stu-
dent teachers’ development is highly intense
when compared with other areas in this an-
alytical category. However, NOKUT’s
(2006) evaluation, NIFU STEP’s (Hetland &
Solum, 2008) report 26/2008 and ITU’s
Monitor (Berge et al., 2009) state that the
NGTE has not managed to integrate ICT
and digital competence in a satisfactory
manner. This is confirmed by the fact that
neither ICT nor digital competence has
been included as an explicit area of compe-
tence important to teachers’ work in the
new regulations for teacher education (KD,
2010a, b).
The areas of competence listed in White
Paper no. 11 (2008) are: (i) Subject matter
and basic skills, (ii) The school in society, (iii)
Ethics, (iv) Pedagogy and subject didactics,
(v) Leadership of learning processes, (vi) In-
teraction and communication, and (vii)
Change and development. It is therefore re-
markable that the development of student
teachers’ knowledge concerning the above is
not mentioned directly in the reviewed stud-
ies, and only indirectly in the studies by Riks-
aasen (2001) and Østrem (2008).
Based on this, it is necessary to investigate
whether/how student teachers learn to:
choose the curriculum in a manner that fa-
cilitates pupils’ development of subject mat-
ter knowledge; act in respect to the ethical
principles founded in the school’s purpose;
plan, organize, carry out and assess the
teaching in a manner that enhances pupils’
learning; establish rules and routines for pu-
pils’ work, including the ability to decide
and make decisions within a school democ-
racy; collaborate with pupils, parents and
other actors both in and outside the school
and reflect on their teacher practice in the
light of relevant research. 
To further explore these questions, re-
search should focus on factors that can pro-
vide some possible explanations. How does
the sociocultural context influence individu-
al development? Which mental processes
seem vital to the development of appropriate
teacher quality? Does teacher education
meet the needs of newly qualified teachers?
Can teacher education adequately prepare
student teachers to become professional
teachers? Several of these questions have
been frequently asked in an international
context (Brouwer & Korthagen, 2005;
Zeichner, 2005), and need to be continu-
ously asked in regard to the NGTE as well.
If the teacher as a person is as important
for the pupils’ happiness and progress as both
scientific research as, for example, Hattie’s
(2009) meta-study, and governmental white
papers claim (KD, 2007, 2008), a further and
more holistic exploration of student teach-
ers’ development with respect to the areas of
competence listed in White Paper no. 11
(KD, 2008) is of key importance. This is sup-
ported by a report from The Danish Clear-
inghouse. On behalf of the Norwegian Min-
istry of Education and Research, Nordenbo,
Larsen, Tiftikçi, Wendt and Østergaard
(2008) conducted a systematic review re-
garding which teacher competencies affect
pupils’ learning. This review concludes that
three areas of competence are especially im-
portant in addition to the academic insight
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yielded about the subject matter: didactical
competence, relational competence, and
classroom-management competence. This
calls for a special emphasis on further re-
search as it pertains to the student teachers’
development of these specific competencies.
Research on the development 
and renewal of NGTE
Three out of 23 studies investigate aspects
that did not focus on teacher educators or
student teachers, but concentrated on ele-
ments that influence practice in the NGTE.
Brekke (2000) studied didactics in the
NGTE, and claims that development has
undergone a quiet revolution, from an edu-
cational code dominated by teachers, sub-
jects, church, Christian norms and strict
rules of behavior, to a less visible didactical/
educational code. At the same time, educa-
tion has preserved central values such as faith
in the method of transfer, teacher educators
as profession models and practice experience
as a foundation for teacher qualification. 
Skjelmo (2007) analyzed organizational
aspects; legislation, decisions and written ar-
chival material concerning the decentralized
teacher education programs that were started
in Alta, Tromsø, Bodø and Nesna in 1979.
The analysis shows that the decentralized
NGTE was initiated with the aim of training
teachers for geographic areas which had
shortages of teachers. Problems regarding
geographical distance disappeared through
applying information and communication
technology. The distinctive features de-
creased, and with few exceptions, this alter-
native decentralized education was more like
the regular general education program.
Garm and Karlsen’s (2004) article investi-
gated the policy discourses more closely, us-
ing the NGTE as a «case» within Europe.
The teacher education reform from 2003
aimed to achieve a balance between academ-
ic, didactic, social, change and developmen-
tal competence, as well as competence in
professional ethics (UFD, 2003). The au-
thors comment on this framework plan for
the NGTE, claiming that subject matter
knowledge and, to some degree, didactic
knowledge appear to be the basis for obtain-
ing teacher qualification from a political per-
spective, and they come to some remarkable
conclusions. The NGTE is increasingly fo-
cused upon measurable skills and profession-
al training, less concerned with broader ed-
ucational issues, and its emphasis on out-
comes and external control is becoming
more dominant. «We can see the impact of
the new global market orientation in the na-
tional discourses on teacher education»
(Garm & Karlsen, 2004: 742). 
Suggestions for Further Research
The reviewed studies describe research on
aspects that on different levels direct the
practice of the NGTE. The fact that only
three out of 23 studies investigated the gov-
erning aspects of the NGTE underscores in
itself an important finding, and indicates a
need for further research. This is supported
both nationally (e.g., Björkqvist, Hansén,
Carlgren & Hauge, 1997; Eritsland, 2004)
and internationally (e.g. Cochran-Smith &
Zeichner, 2005; Darling-Hammond &
Bransford, 2005). It is interesting to recog-
nize that despite intense debate over the val-
ue of different forms of accountability, such
as the national accreditation, and different
policies affecting teacher education pro-
grams, little research has been done about
the impact of these governing processes (Ill-
eris, 2008; Nordenbo et al., 2008). How-
ever, in current times, the NGTE renews it-
self so often that researchers are not able to
investigate its impacts on either student
teachers’ or pupils’ learning, as a new reform
replaces the present one before it has been
adequately implemented. In other words,
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the government attempts to improve the
teacher education before educational re-
searchers are given enough time to contri-
bute with empirically-based advice. 
We need to know more about the rela-
tionship between the governing aspects of
the NGTE, to ascertain the consequences
for the practice of teaching and learning, and
for the qualification of teachers. Further ex-
ploration of didactical codes, values and
norms, in addition to research on organiza-
tional aspects and policy, is required to get a
clearer picture of how governing processes
direct practice in the NGTE, and, hence,
practice in schools.
Concluding Remarks
Teaching occurs in particulars – particular students
interacting with particular tasks over particular ide-
as in particular circumstances /…/ no amount of
knowledge can fully prescribe appropriate or wise
practice. (Ball & Cohen, 1999, p. 10)
This quotation from Ball and Cohen (1999)
does not deny that research can help us think
about teacher education in more useful
ways, and can offer some guidance as to
successful practice in accomplishing particu-
lar goals. Even so, research cannot reveal the
absolute truth regarding what to do in teac-
her education programs or in the policy are-
na (Cochran-Smith et al., 2008). Although
research has the potential to help us to better
manage and reduce the complexity and un-
certainty of teaching, it will never be able to
eliminate it (Zeichner, 2005). Among
others, empirical research is one source that
should be considered in determining the
worth of teacher education activity. 
Much like all other research, this review
has led to more questions than answers. The
needs for further research concerning the
NGTE are underscored as crucial for an em-
pirically influenced development. In the
current debate about the professional devel-
opment of the NGTE, considerable empha-
sis is placed on the need for «evidence-based
practice» – the government calls for science
to solve problems in education through «sci-
entifically based research» and «evidence-
based education» (KD, 2007, 2008). These
notions push us toward a somewhat narrow
conception of teaching and teacher educa-
tion (Steinsholt, 2009), which Cochran-
Smith (2004, p. 3) expresses as «a technical
view of teaching, a training model of teacher
education, … [and] equation of learning
with testing».
Aasen (2009) follows this comprehension,
and claims that although professional re-
search can draw a clearer picture of the com-
plex and contradictory social reality of the
field of practice, it cannot remove it. In a
postmodern philosophy of science para-
digm, this is bound to context and cannot be
generalized to a «best practice model». In-
stead, research gives us an appreciation of the
complexity of teaching and learning to
teach; hence, educational researchers must
do more to elicit that complexity and relate
it to broad notions of student learning (Vil-
legas-Reimers, 2003; Zeichner, 2005).
My own search did not generate many
hits, which itself is an important discovery. It
confirms a mutual perception of a fragment-
ed research into teacher education and the
difficulty of accessibility, considering the
rather wide search in databases claiming an
adequate overview. This finding is supported
by The Norwegian Research Council,
which carried out an evaluation of Norwe-
gian pedagogical research. They concluded
that the quality was varied, often conducted
in small-scale societies and that the interna-
tional publication of results was conspicu-
ously low (Borgen, Askling, Egelund,
Halldén, Englund & Hansén, 2004). 
Even though there must surely be more
research on the NGTE, my review shows
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that this is not easily accessible. In other
words, it is difficult to accumulate knowl-
edge and focus new research projects on ar-
eas that are the least studied. This calls for
the construction of an up-to-date and spe-
cific national database that provides detailed
information about accumulated knowledge
based on research on the NGTE. This is
also supported within the international
community directly by Zeichner (2005),
and indirectly by Shulman (1999), in the
opening quotation. We must strive to make
our documentation and analysis of teaching
more public and accessible. In this way, we
not only support the improvement of
teaching, but also increase the likelihood
that the all the good work being done will
be useful to our professional peers (Shul-
man, 1999).
Notes
1 The following summary gives a brief
overview of the diverse Norwegian teacher
education programs: 
Norwegian General Teacher Education
(NGTE) (four years): Qualifies a teacher to
work in primary schools and adult education
in basic school subjects. The program
includes a mandatory portion of 120 credits
and an optional portion of 120 credits. The
compulsory section includes 20 to 22 work
weeks of Practical Teacher Training. This is
supervised and mainly takes place in primary
school, but up to two weeks may also take
place in other relevant fields of practice. 
Preschool Teacher Education (PSTE) (three
years): Qualifies a teacher for educational
work in kindergarten and the first grade in
school. One year of relevant continuing
education is added for preschool teachers to
teach from the first to fourth grades.
Subject-Specific Teacher Education (three
years and four years): Qualifies a teacher to
work on subjects in primary schools, sec-
ondary schools, adult education and other
cultural work with children and young peo-
ple.
Vocational Teacher Education (three years):
Qualifies a teacher to work in secondary
schools, adult education and the sciences in
middle and secondary education in primary
schools.
Practical-Pedagogical Education (one year):
Builds on studies of subjects in vocational
education with practice, and qualifies a
teacher to work in primary schools, second-
ary schools and adult education.
2 BIBSYS Ask: This is a search tool that is
freely available to all on the Internet. BIB-
SYS Ask is used to search for documents in
BIBSYS’ databases: Library, ForskDok pub-
lications, ForskDok projects and BIBSYS
Portal.
3 Other research projects could have been
mentioned if the demarcation selection cri-
teria had been less rigorous. For example,
Ottesen’s (2006) study on student teachers’
learning during internship periods in schools
or Søndenå’s (2002) study on reflection in
Norwegian education for preschool teach-
ers. Both are left out in this article because
they do not ground their empirical material
in NGTE (cf. Note 1).
4 ForskDok: Norwegian research institu-
tions employ BIBSYS ForskDok to docu-
ment and promote their research and deliver
data about the academic publication of the
Ministry of Education. Searching the Forsk-
Dok-databases is freely available via BIBSYS
Ask.
5 ERIC: provides unlimited access to more
than 1.3 million bibliographic records of
journal articles and other education-related
materials, with hundreds of new records
added multiple times per week. If available,
links to full text are included. ERIC indexes
education journals, the majority of which
are peer-reviewed. See http://www.eric.ed.
gov/ to learn more.
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 
This study builds on and contributes to research on student teachers’ relational concerns in teacher education, as 
four Grade 3 Norwegian student teachers were followed during their internship for two periods of two weeks each. 
The article presents and discusses data from interviews and student teachers’ logs, while the aim of the study is to 
investigate the underlying motives for the student teachers’ relational concerns. The analysis indicates that the 
student teachers’ motives for their interpersonal relations with pupils are more sophisticated than what has been 
found with other research and are driven by personal and perceived pupil needs.  
Keywords: student teachers, motives, needs, caring, internship 
Introduction 
This study explores student teachers’ relational concerns during practical training in NGTE (Norwegian 
general teacher education)a four-year teacher education that qualifies one to teach in primary and secondary 
schools with pupils at the ages of 6í16. The practical training periods for student teachers in teacher education 
have been given different labels by the educational research society, e.g., teaching practice (Derrick & Dicks, 
2005), practicum (Zhu, 2011), induction (Collinson et al., 2009), field experience (Zeichner, 2010), 
school-based teacher education (Buitink, 2009), and internship (Darling-Hammond, 2006). The present study 
addresses these periods as internships in accordance with Darling-Hammond’s (2006) description. 
The investigation of the student teachers’ reflections in interviews and logs indicated an extensive concern 
with the establishment and maintenance of interpersonal relationships with the pupils during their internship. 
Such concerns can be considered as appropriate based on research which clearly finds that the relationship 
quality between adults and children is crucial in all interactions and upbringing (Cornelius-White, 2007; 
Nordenbo, Larsen, Tiftikçi, Wendt, & Østergaard, 2008). Hattie’s (2009) synthesis of over 800 meta-analyses 
related to pupil achievements stated that, “The most crucial aspects contributed by the teacher are the quality of 
the teacher, and the nature of the teacher-student relationship” (p. 126). 
In a Norwegian context, a systematic review of research on NGTE (Haugan, 2011) concluded that the 
need for further explorations of student teachers’ concerns during internship is scarce and still intrusive. 
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However, in other countries, the student teachers’ concerns have been addressed through numerous studies 
(Murphy, Delli, & Edwards, 2004; Ozgun-Koca & Sen, 2006), and their preoccupations with interpersonal 
relationships seem somewhat unanimous (Hansen, 2005; Minor, Onwuegbuzie, Witcher, & James, 2002). 
Several of these studies insinuate that such relational concerns may indicate a reduced insight into the 
complexities of the teaching profession (Goldstein & Lake, 2000; Weinstein, 1998), thus leading to a fear that 
the student teachers hold reduced notions of effective teaching by concentrating solely on relational matters and 
considering important aspects, such as subject matter knowledge and pedagogy (Shulman, 1986), to be 
subordinate or even unimportant (Fajet, Bello, Leftwich, Mesler, & Shaver, 2005; Goldstein & Lake, 2003). 
This article will explore “why” they are concerned with the establishment and maintenance of relationships 
with pupils. As such, this study aims to investigate the student teachers’ underlying motives through the 
following research question: What motivates four NGTE Grade 3 student teachers’ relational concerns with 
pupils during internships? 
The student teachers’ concerns are explored through a qualitative methodology by an analysis of their 
reflections in individual interviews and written logs. After a description of the method and theoretical 
framework, the results are presented and discussed in light of theory and previous research.  
Method
Contextual Description and Sample  
Internships are integrated into the NGTE for several periods, with a minimum of 100 days in total over 
four years. Four student teachers in their third year of NGTE, Anne, Beth, Cher, and Dave (aged 23í31 years 
old), were followed during their internships for two periods of two weeks each in the spring and autumn terms 
of 2010í2011, respectively.  
Data Collection  
This study is a part of a larger project that explored four student teachers’ reflections during their 
internship through the use of various methods: (1) semi-structured interviews (one prior to and one after the 
internship with each student teacher), which resulted in 20 hours of audio recording and approx. 300 pages of 
transcriptions; (2) logs (collected daily from each student teacher), which resulted in approx. 80 pages of text; 
(3) video observations (approx. 11.5 hours of dialogues between the student teachers and their mentors during 
guidance sessions both prior to and after teaching); and (4) field observations (daily field observations of the 
(inter) actions that took place during the student teachers’ teaching), which resulted in massive memos that 
were used as background information to situate the actions and sharpen the focus for further analytical 
collections of data. In this study, utterances in the logs and semi-structured interviews will be used to illustrate 
the findings.  
Data Analysis  
The constant comparative method originally developed by Glaser and Strauss (1967) gave the analysis of 
data a structuring frame of reference with the main aim to let the empirical data guide the analytical process. By 
way of constant comparison, coding, and analysis of the data material, this methodological approach generated 
empirically based interpretations. The first analytical stage was an open coding of the transcribed interviews 
and logs, and in this phase, all data were of interest. Throughout the analytical process the emerging codes were 
continually redefined, and concentrated more toward what was interpreted as central topics. In the axial coding 
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at the second analytical stage, the data were compared and sorted into categories of interconnected codes from 
the open coding, and a central category that emerged from this constant comparison was a preliminary 
understanding of the student teachers’ relational concerns. In a continuation of this, intensive searches for 
analytical concepts that could help understand what was taking place were made. As a result, the data 
concerning student teachers’ relational concerns formed the basis for the choice of relevant theory in the final 
analytical stage presented in this article, and categories were modified and retested throughout the process to 
ensure consistency and validity (Bogdan & Biklen, 2007). A coding software program, QSR NVivoTM Version 
9.2, was used in the recording, storing, indexing, sorting, and coding of the data and the program supported 
rather than performed any automated analysis by itself, however, the use of QSR NVivoTM made it easier to 
follow the analysis and assess whether the interpretations appeared logical and trustworthy. In addition, two 
other strategies were used to ensure the trustworthiness of the study. First, the data were solely analyzed by the 
first writer, although the interpretations were continuously reviewed by two other qualitative researchers. 
Second, member checking was used to secure that the student teachers recognized both the content in the 
transcriptions and the interpretations of their expressed reflections. 
Theoretical Framework 
The exploration of the student teachers’ motives connected to their relational concerns with pupils implied 
investigations of beliefs, attitudes, and feelings expressed in their reflections. These affective dimensions 
initially appeared as utterly confusing and fragmented, but two theories, Leontjev’s (1978) Activity Theory and 
Noddings’ (1984) Ethics of Care provided useful analytical concepts in the process of forming a deeper and 
more structured understanding. 
Activity Theory. Leontjev (1978) elaborated on Vygotsky’s (1978) notions of cognitive development and 
included affective dimensions in his Activity Theory, which is based on the assumption that one has to 
investigate how the interactions between humans and their environment are object-oriented, meaningful, and 
socially oriented. Figure 1 describes the hierarchical structure of an activity.  
 
 
Figure 1. Leontjev’s (1978) Activity Theory. 
 
Figure 1 illustrates how an activity is divided in several actions that have to be conducted in order to 
complete it. Furthermore, each action consists of several operations that have to be conducted to complete it. 
The activity is directed towards a motive and each action towards a goal. Operations have no goals, but adapt 
according to the conditional demands of the situations they are conducted in. The overarching motive is the 
main object, which is the catalyst for the entire activity and goals and conditions are created in order to achieve 
ACTIVITY
ACTION
OPERATION
OBJECT/MOTIVE
GOAL
CONDITIONS
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a satisfactory outcome based on the overarching motive. Leontjev (1978) was most concerned with the 
underlying needs that directed and regulated human activities: “Need direct activity on the part of the subject, 
but they are capable of fulfilling this function only under conditions that they are objects” (Leontjev, 1978, p. 
54). Based on this, Kaptelinen (2005, p. 5) argued that the object of activity, which Leontjev (1978) described 
to be the same as the motive, can be defined as the “sense maker”, the concept that gives meaning and 
determines the value of the activity and the numerous actions. In this study, the student teachers’ establishment 
and maintenance of interpersonal relationships with pupils was the action that was most valued and of most 
concern in their reflections. In her Ethics of Care Theory, Noddings’ (1984) descriptions were useful in the 
process of grasping what was going on in this respect. 
Ethics of Care. The Ethics of Care is a moral philosophy developed by Noddings (1984), which is based 
on the recognition of needs, relations, and response. From this perspective, caring is understood as something 
more than being nice and considerate in relation to others. In a truly caring relationship, the caregiver is utterly 
receptive towards the cared-for’s intellectual and emotional needs and is based on a genuine desire to sustain or 
amplify the cared-for’s sense of well-being. 
Gordon, Benner, and Noddings (1996) defined “caring” as “a set of relational practices that foster mutual 
recognition and realization, growth, development, protection, empowerment, human community, culture and 
possibility” (p. 13), implying that caring is not viewed as a psychological condition or a congenial trait. Hence, 
it is possible to develop the knowledge and skills necessary to execute caring encounters during, e.g., teacher 
education. The following quotation provides a more detailed description of the concept:  
Caring involves stepping out of one’s personal frame of reference into the other’s. When we care, we consider the 
other’s point of view, his objective needs, and what he expect of us. Our attention, our mental engrossment is on the 
cared-for, not on ourselves. Our reasons for acting, then, have to do both with the other’s wants and desires and with the 
objective elements of his problematic situation. (Noddings, 1984, p. 24) 
In Noddings’ (1984) Ethics of Care, “engrossment” (to be attentive towards the cared-for’s needs and 
position to help achieve understanding), “commitment” (take responsibility to act in the interest of the 
cared-for), and “motivational displacement” (take into account the cared for’s needs above your own) are 
viewed as essential for the establishment and maintenance of caring relationships. Combined, these three caring 
encounters imply that, e.g., the teacher is continuously attentive towards the pupil’s needs, and that the 
knowledge generated from such close relations can be used to assess which pedagogical strategies seem to be 
appropriate for their development.  
Results
As mentioned above, the establishment and maintenance of interpersonal relationships with the pupils 
were of the most concern for the student teachers during their internship, which is not surprising, as other 
research has corresponding findings (Jones, Burts, Buchanan, & Jambunathan, 2000; Kim, 2007). However, the 
exploration of the “cause” of such emphasis uncovered more interesting results, and the following will present 
three categories of motives that catalyze the student teachers’ relational concerns. 
To Ensure That the Pupil’s Emotional Prerequisites for Development Are Addressed 
The first category describes how the student teachers are concerned with the establishment and 
maintenance of interpersonal relationships with the pupils based on a motive of getting to know and acting 
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upon their emotional needs. This motive seems to be catalyzed by a sense of responsibility they perceive in the 
role as a teacher, and is well illustrated by Anne’s statement in her log:  
Regarding the establishment of relationships, I have learned that it is the adults’ responsibility to take this seriously 
and to facilitate respect in the various relations. It is the teacher’s responsibility to ensure that the relationships between 
pupils are characterized by respect, and it is the teacher’s responsibility to build good, respectful relationships with their 
pupils. (Anne, log) 
Anne’s conviction regarding the teacher’s responsibility to ensure a mutual, respectful relationship with 
the pupils can also be found in the other student teachers’ utterances. Beth connects this with the necessity of 
pupils’ feelings of safety in her last interview:  
I believe that the pupils’ sense of well-being must serve as the foundation. (It is important) to establish a good 
classroom environment where the kids trust both each other, and maybe most of all their teachers, so they dare to give 
notice if something is bothering them. The teacher has to conduct him/herself to what the pupils are saying, and act on it. 
Because then it becomes safe. I believe that the purpose of school is that pupils are learning and developing. And I believe 
that if it is someone who is significant for this development, it is the teacher. If the pupils feel terrible at school, they are 
not able to concentrate on their academic work because the first priority becomes to survive. The pupils simply have to 
have people they can trust around themselves to be able to develop in a positive manner. (Beth, final interview) 
In addition to supporting Anne’s notion of a teacher’s responsibility, we see that Beth claimed that the 
teacher’s establishment of the classroom environment creates the foundation to ensure the pupils’ emotional 
well-being when they are at school. Beth also clearly stated that being attentive and acting on the pupils’ 
expressed needs is decisive in their development of a sense of safety. In the continuation of this, Beth claims 
that being concerned with and acting upon the pupils’ emotional needs will enable pupils to concentrate their 
attention on their academic tasks. This notion of the pupils’ basic need of safety, the teacher’s responsibility to 
facilitate the satisfaction of this, and the positive consequences of such an emotional state are also described by 
Cher in her final interview:  
A good teacher is the one who is knowledgeable, of course, cares for her pupils and manages to maintain a good 
learning environment, and who makes the kids feel well, safe and wanting to learn. The pupils really need that relationship 
with you. If the pupils are safe, then they can work and do what they are supposed to do. And then there has to be a 
relationship there. (Cher, final interview) 
The above quotation indicates that Cher views the teacher’s adequate subject-matter knowledge as an 
obvious prerequisite for effective teaching, though she is more concerned with the teacher’s responsibility for 
addressing the pupils’ emotional needs. From her conviction, this can only be achieved by establishing 
relationships with students and is a necessary prerequisite for the pupils’ development as a whole. A similar 
attitude was expressed by Dave:  
I do not know. I view it (the pupils’ feelings of safety) as a prerequisite for learning to take place, maybe. Pupils 
cannot be afraid of showing up at school, or to talk in the classroom, or making a mistake, it has to be safe. There has to be 
room for everybody who is there, so that no one feels that they are not good enough. (Dave, start-up interview) 
The statement for Dave’s start-up interview indicated a clear notion of the pupils’ needs for emotional 
balance for development to occur. Dave further stated that a prerequisite for development is that “all” have to 
perceive a sense of safety and feel that they have something to contribute within the community of a classroom. 
As such, this last quotation is also relevant to the second category of motives.  
NORWEGIAN STUDENT TEACHERS’ RELATIONAL CONCERNS DURING INTERNSHIPS  

842 
To Develop Emotional Prerequisites for Personal Well-Being in the Teacher’s Role 
The second category of motives describes how the student teachers are convinced that the establishment 
and maintenance of interpersonal relationships with pupils will result in positive and necessary feelings in 
themselves, based on need of safety in the teacher’s role. This aspect is well described in Anne’s log during her 
internship:  
The aspect that I would like to highlight as the most positive by being in an internship is, of course, the relationship 
with the pupils. There are many pleasant and charming pupils that are easy to fall in love with. It is when you establish a 
good relationship with the individual pupil that you know what it is good to be a teacher. (Anne, log) 
The quotation indicates that the most positive aspect of the role as a teacher is the perceived contact with 
the pupils, as the relationships in themselves give her positive feelings. In Anne’s final interview, she gives a 
further explanation why this is important for her:  
Well, I am just thinking about how frustrated I was the first time. I was really nervous and unwell, and wanted to go 
home. I was very concerned with myself I guess. And I was afraid of making mistakes and afraid because I did not know 
the pupils. But now, on the last day of the internship, I’m bursting with more self-esteem and am confident that if I meet 
challenges, I will deal with them. (Anne, final interview) 
In this statement, Anne describes how the interpersonal relationship with her pupils has developed her 
confidence and sense of safety regarding the belief that she will master the challenges she may encounter. From 
this, one can interpret that her attitude regarding interpersonal relationships as a prerequisite for her pupils’ 
development is double in nature, meaning that this notion is evident as a prerequisite for her personal 
well-being as well. This notion was also stated in Beth’s final interview:  
I have become safer in the teacher role. I do not know if it is because I know the class better now. That might be it, 
because I feel that I have become a better class leader. And that goes for the matter of the adapted instruction as well. I feel 
I have managed that. And I feel that I have managed to take the focus away from myself, so it is easier to maintain the 
attention on the pupils, on their learning outcomes… At least for my part, I do not learn much when I am thrown into 
things. I will get so insecure, and so uncertain of what I am doing. Then it becomes… well then there will be no peace in 
the class, for instance, and when there is no peace, I will be even more stressed. (Beth, final interview) 
Beth explicitly stated that she has become safer as a teacher, but is not as clear as it was with Anne in 
regard to what causes this. Nevertheless, she suggested that this may be because she experiences being more 
able to manage the class and conduct adaptive instructions based on her acquired knowledge of the pupils’ 
needs. Like Anne, Beth is also experiencing an enhanced ability to refocus her attention away from herself, and 
more toward the pupils and how they respond to her teaching. This improved ability for what can be labeled as 
“recipient consciousness” seems to come as a result of an enhanced sense of safety as a teacher. Beth’s own 
need for security as a precondition for her personal sense of well-being in the role as a teacher was shown in the 
last part of the quote when she described how she must grow into a new setting and need time to do this. As her 
need for safety was satisfied, Beth was gradually ready for new challenges; this phenomenon can also be found 
in Cher’s log:  
I feel a completely different need to know the pupils’ prerequisites so I can build the teaching on what the pupils 
already know. It feels as if I first had to learn how to stand in front of the class and talk, take much space and be a leader, 
but now I have to learn how to listen to the pupils to understand what they can do and then build on it. (Cher, log) 
In the same manner as Anne and Beth, Cher has developed a greater need to focus on the pupils through 
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an improved sense of safety. She needed time to build her confidence in terms of how she should act as a 
teacher, but now Cher has improved her capacity for “recipient consciousness”. From this, we understand that 
Cher, like Anne and Beth, had a similar double perception of a need for security as a prerequisite for 
development, for both her pupils and herself. It is only when she has satisfied her personal need for safety so 
that she is able to more fully focus on her pupils’ academic development, and the quotation implies that a close 
relationship with the pupils is necessary for such an emotional state to occur, which was also described by Dave 
in his final interview:  
First of all, I believe that a good teacher must be able to create a contact with his pupils and build relationships. I have 
found that to be utterly important. I have tried to teach in classes where I do not have any relationship with the pupils in 
advance. I noticed that it is much more difficult when you do not have contact. Eventually it gets easier as you get to know 
the pupils. (Dave, final interview) 
As with Anne, Beth, and Cher, Dave was concerned with relational matters. His experience informed him 
that it is far easier to act as a teacher if he has established interpersonal relationships with his pupils. However, 
Dave is not as explicit as the rest as to whether this comes as consequence of a sense of safety as a teacher. 
Nevertheless, we can interpret from his statement that the relationships with his pupils and the knowledge leads 
to cause an emotional condition in Dave that makes it more comfortable for him to be a teacher. With this, 
Dave, as the rest of the student teachers, describes how the foundation for both the pupils’ and student teachers’ 
emotional well-being, as well as the prerequisites for development, are built through the establishment and 
maintenance of relationships with the pupils.  
To Develop Personal Prerequisites for Action in the Teacher’s Role 
The third category describes how the student teachers are motivated by a conviction that informs them that 
the establishment and maintenance of interpersonal relationships with pupils are beneficial regarding their 
abilities to act as teachers, particularly when it comes to classroom management and adaptive teaching. This 
motive seems to be catalyzed by a need for knowledge, which is clearly expressed by Anne in her final 
interview:  
If you do not understand a pupil, it is easier to yell at him instead of asking why. So if you do know him, it is easier to 
help and guide him. I believe that through my experience of interaction with the pupils, I learn how to influence how they 
think. (Anne, final interview) 
From this, we can see that Anne is convinced that the knowledge about the pupils generated through close 
relationships enables her to act according to what she perceives as being appropriate as a teacher, both in terms 
of behavior management and facilitating the pupils’ cognitive development. Anne was concerned with 
understanding the pupils so that she can influence their development in the direction they are supposed to go. 
From this, one can interpret that Anne’s goal with the interpersonal encounters is motivated by a notion that 
informs her that this is beneficial for her conditions for acting as a teacher. The same notion can be found in 
Beth’s description in her log:  
My experience from previous internships tells me that when pupils become confident about us as students teachers, it 
also becomes easier for us to teach them… Because we have this relationship with the pupils, they will automatically be 
more attentive to what we have to say. (Beth, log) 
Beth described how she believes that when the pupils’ emotional safety needs are satisfied and they have 
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gotten to know her as a person, it will be easier for her to engage in teaching since the pupils are more attentive 
towards her. This conviction was also expressed by Cher in her log:  
It is always easier to teach in a classroom one knows compared to a classroom that one does not know. On the one 
side, I think that there are fewer considerations to take in a classroom you do not know, as you still do not know what the 
considerations are that you have to make… But the moment the teacher knows each pupil’s needs and is committed to 
guiding this person and getting the pupil through school in the best possible way, there are many more factors to consider. 
It is not enough to just know something about the students’ development in mathematics or Norwegian; the teachers must 
also know how the pupil works in collaboration, what interests the pupil has, what learning strategies the pupil uses, etc.. 
All this must be learned through close contact with the pupils in conversations, cooperation and through observation. (Cher, 
log) 
Cher’s statement indicates that she is developing an extended action repertoire caused by the insights she 
acquires through her relationships with her pupils. It is also interesting to note that Cher is experiencing an 
enhanced sense of responsibility, as she acquires further insights and her prerequisites for teaching are 
expanded. This notion indicates that Cher perceives the teachers’ responsibility and work as being more and 
more complex based on her continuously increasing knowledge of each pupil’s needs and preferences. Dave’s 
expressed attitudes in his log showed some of the same notions:  
Having good relationships with the pupils is also a very important factor when it comes to classroom management. I 
believe that showing the pupils some caring, being a safe adult and seeing the pupils are all important abilities for being a 
good leader of the class. If you can make this, the relationships between the teacher and the pupils have a good starting 
point. (Dave, log) 
Like Anne, Beth, and Cher, Dave was concerned with the establishment and maintenance of interpersonal 
relationships with the pupils as a “means to an end” in order to achieve the goal of acquiring enhanced 
prerequisites for action in the role as a teacher. He connects this to his ability to exert classroom management in 
particular. Overall, we see that the student teachers in this study have a clear strategy with their relational 
concerns, as the presented motives overlap, thus leading to the establishment and maintenance of interpersonal 
relationships with the pupils as their primary goal during their internship. As the different motives are met, the 
student teachers’ receptiveness and engagement seem to expand. The next section will discuss how these 
processes are connected.  
Discussion 
In reference to Leontjev’s (1978) Activity Theory, the internship can be defined as the main activity in this 
study. The student teachers’ actions and operations during the practical training are driven by an overarching 
motive to qualify as teachers by participating in this compulsory part of teacher education. In other words, from 
an activity theoretical perspective, the student teachers’ motive of being assessed as suitable for the teaching 
profession catalyzes their reflections and subsequent behaviors at the action and operation levels of the 
internship activity. This activity consists of several actions that the student teachers conduct, but the 
establishment and maintenance of interpersonal relationships with the pupils was interpreted as the most 
prominent, which was based on Noddings’ (1984) Ethics of Care results in actions that can be described as 
“caring encounters”. This finding is similar with several other studies aimed at analyzing student teachers’ 
concerns (Fajet et al., 2005; Minor, Onwuegbuzie, Witcher, & James, 2002), which is not surprising. However, 
when investigating the substance regarding “why” the student teachers are concerned with interpersonal 
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relationships, the impression becomes more nuanced than what has been found in other studies (Goldstein & 
Lake, 2003; Weinstein, 1998). The student teachers’ statements indicate that they are utilizing caring 
encounters as a result of their beliefs that regard these as a “means to an end” to enhance both their own 
possibilities to teach and the pupils’ possibilities to learn. The prerequisites for classroom management and the 
ability to facilitate the pupils’ academic and social development are perceived to be improved by caring 
encounters. The student teachers’ caring encounters seem to be driven by their ethical sense of responsibility, in 
addition to the personal need for safety and knowledge of the pupils’ needs. Figure 2 presents a summary 
overview of the interpreted connections between the student teachers’ needs, motives, and goal of most concern 
at the action level during the internship activity. From Figure 2, we see that the motives correspond directly 
with the needs that were interpreted to initiate the caring encounters. The main goal at the action level to 
establish and maintain interpersonal relationships with the pupils is defined by three independent even 
overlapping motives that the student teachers strive to accomplish during their internship activity.  
 
 
Figure 2. The interpreted connection between the student teachers’ needs, motives, goals, and actions of most concern 
during their internship activity. 
 
The first motive is related to the student teachers’ concern with the “pupils’ emotional prerequisites” for 
learning, based on a conviction that informs them that the pupils’ feeling of safety and well-being is a necessary 
foundation for their ability to perform and develop at school. It is their sense of ethical responsibility, which 
Noddings (1984) described as an “ethical ideal”, that seems to drive this motive for the student teachers. From 
this, we can interpret that one of the sources for the student teachers’ caring encounters is based on their moral 
choice and an intellectually deliberate strategy. 
The second motive is related to the student teachers’ “personal emotional prerequisites” for a sense of 
well-being in the teacher’s role. In accordance with the pupils’ needs for safety, the student teachers 
simultaneously aim to satisfy this emotional state for themselves. The student teachers’ caring encounters with 
the pupils are based on the conviction that this is appropriate for both the pupils and themselves. As such, the 
student teachers’ concerns related to the establishment and maintenance of relationships with pupils are doubly 
Need for safety
NEEDS MOTIVES GOAL ACTION
Ethical 
responsibility
Need for 
knowledge
To ensure the 
pupil`s emotional 
prerequisites for 
development are 
addressed
Establish and 
maintain 
expedient 
interpersonal 
relations with the 
pupils 
Caring 
encounters
To develop 
emotional 
prerequisites for 
presonal well-
being in the 
teacher role
To develop 
personal 
prerequisites for 
action in the 
teacher role
NORWEGIAN STUDENT TEACHERS’ RELATIONAL CONCERNS DURING INTERNSHIPS  

846 
motivated, both in their notion of the pupils and of their own needs. 
The third motive underlying the student teachers’ emphasis on the establishment and maintenance of 
interpersonal relationships with the pupils is connected to a belief that informs them that this is beneficial 
regarding their own “abilities to act as teachers” during the internship activity. This motive is driven by the 
student teachers’ needs for knowledge in order to be able to appropriately facilitate the pupils’ development. 
Other researchers have found that tensions between caring and control cause concerns for student teachers (Lee 
& Ravizza, 2008; McLaughlin, 1991), but the findings in this study indicate that these two relational aspects are 
perceived as being symbiotic. The one does not exclude the other; instead, it seems as if the student teachers’ 
sense and ability to establish and control are enhanced as a consequence of their continuously improved 
relationships with their pupils. 
Other researchers (Goldstein & Lake, 2000; Weinstein, 1998) have referred to student teachers’ concerns 
with interpersonal relationships as indications of a somewhat simplistic notion of what the teaching profession 
implies. Nonetheless, the results from this study indicate that the student teachers are grounding their notions in 
more sophisticated ways than previous research has presumed. For this reason, one may suggest that the student 
teachers have already developed the ability to realize that the teaching profession is complex and that the pupils’ 
learning and the teachers’ teaching will never imply a simple 1:1 relationship. The results of the interpretation 
of the empirical data in this study are supported by Bauml’s (2009) findings in her investigation of student 
teachers’ conception of the teacher-pupil relationship as being an indication of professional knowledge. As for 
this study, Bauml (2009) demonstrated clear links between the student teachers’ notions of how the way they 
care and control affects their abilities to form interpersonal relationships, carry out teaching instructions, and 
execute classroom management.  
Conclusions
The research question of this article has been: What motivates four NGTE Grade 3 student teachers’ 
relational concerns with pupils during internships? To answer this question, data from interviews and student 
teachers’ individual logs were presented and analyzed. The analysis was theoretically grounded in Leontjev’s 
(1978) Activity Theory and Noddings’ (1984) Ethics of Care. The results indicate that student teachers who are 
concerned with relationships with their pupils do not necessarily have an incomplete or simplified 
understanding of the reality that awaits them. 
The process of establishing and maintaining interpersonal relationships with pupils seems to be an 
important prerequisite for the student teachers’ sense of safety, knowledge, and ethical responsibility, as they 
believe that such actions are expected of them in their role as a teacher. Eventually, as they sense more feelings 
of safety and knowledge and act in accordance with their ethical ideal, they perceive an enhanced ability to 
create even deeper relationships, execute classroom management, and facilitate the pupils’ learning, with an 
increased interpersonal knowledge that enables them to concentrate on these important elements of the teaching 
profession and guide pupils in continuously more adaptive manners.  
This study is a contribution to a more nuanced discussion when it comes to student teachers’ relational 
concerns with pupils during internships. Insights into student teachers’ needs and motives may provide ideas for 
practice and the amelioration of teacher education programs. The authors do not claim to have identified “all” 
the motives and needs that catalyze the student teachers’ relational concerns; rather, they have pointed out that 
the student teachers’ relational concerns may be more complex than previously claimed by other researchers. A 
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conclusion that emerges from what turns out to be sophisticated reflections and strategic caring encounters is 
that teacher education must listen more carefully for “why” the student teachers think and act as they do in 
order to be more capable of educating the teachers they intend to educate. 
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This study builds on and contributes to research on student teachers’ reﬂection
during internships in teacher education. In order to gain insight into the research
question ‘What characterizes four Norwegian third-grade students’ expressed col-
lective and individual reﬂections during their internships’, the student teachers in
question were followed during their internships for two periods of two weeks
each. In this paper, video-observation from guidance sessions and the student
teachers’ individual logs were used to collect data. In the analyses it appeared
that that the content in the collective reﬂections during guiding sessions mostly
concerned the concrete ‘how’ and ‘who’ of teaching. This result corresponds to
former research on student teachers’ reﬂection. In the analyses of their individual
logs, however, we found that that the student teachers not only reﬂected at a con-
crete level, but also at a more abstract level as their reﬂections contained contem-
plations regarding ‘why’ they sought to teach according to the expressed
concerns in the collective reﬂections. The overall theoretical framework of the
study is socio-cultural theory, and in particular the notion of ‘reﬂective media-
tion’ was useful both in the analyses of the data and in the further interpretation
of the ﬁndings. As the ﬁndings partially contradict previous congruent research
that argues for student teachers’ tenuous reﬂections, the paper concludes that this
important aspect of student teachers’ development should be further scrutinized
and discussed in a more nuanced manner than it has been until now.
Keywords: student teachers; internship; socio-cultural theory; reﬂective
mediation
Introduction
This study investigates student teachers’ reﬂections during their practical training in
Norwegian General Teacher Education (NGTE) – a four-year teacher education that
qualiﬁes a person to teach pupils in primary and secondary schools between the
ages of 6–16 years. The practical training periods for student teachers in teacher
education have been given different labels by the educational research society, e.g.
teaching practice (Marcos, Sanchez, & Tillema, 2011), practicum (Ong’ondo &
Jwan, 2009), induction (Feiman-Nemser, 2001), ﬁeld experience (Zeichner & Liu,
2010), school-based teacher education (Hegender, 2009), and internship (Darling-
Hammond, 2006). In accordance with Darling-Hammond’s (2006) description, the
present study will address these periods as internships.
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For a long time, a world-wide objective in teacher education has been to propel
student teachers’ development of reﬂective abilities (Zeichner & Liston, 1987;
Zeichner & Liu, 2010). The NGTE has correspondingly adopted these concerns, as
the intention behind the activities during internships is to enhance student teachers’
critical reﬂections both in and on their teaching practice (UFD, 2003). This empha-
sis is justiﬁed by both Schön’s (1983) theory of ‘the reﬂective practitioner’ and Van
Manen’s (1995) description of different reﬂective levels, in addition to research
which claims that the development of abilities to monitor and evaluate personal
thoughts, feelings and actions is a prerequisite for the prospective teachers’ lifelong
learning (Jindal-Snape & Holmes, 2009; Ramsey, 2010)
There is, however, a lack of consensus among both teacher educators and
researchers concerning deﬁnitions of reﬂection, reﬂective practitioners and reﬂective
teacher education (Maaranen, 2009; Orland-Barak & Yinon, 2007). This leads to
unclear notions of what the student teachers are actually supposed to be reﬂecting
on (Korthagen, 2004; Marcos et al., 2011), and may partially explain the somewhat
congruent ﬁndings in research.
A review of international research on student teachers’ reﬂections during intern-
ships found that most student teachers initially reﬂect more on their own survival in
the classrooms and on how to control the pupils, rather than on how to facilitate
both their own and their pupils’ learning (Ong’ondo & Jwan, 2009). These charac-
teristics are also found in the Nordic context in Sweden (Hegender, 2007; 2009),
and Finland (Lipponen & Kumpalainen, 2011; Westbury, Hansén, Kansanen, &
Björkvist, 2005). In addition, both international and Norwegian research implies
that student teachers are guided by the existing ideals and traditions of both the
mentor and internship school (Edwards & Protheroe, 2003; Ottesen, 2007a), and
efforts are concentrated on the mastery related to these through the acquisition of
instrumental tools (Grossman, Hammerness, & McDonald, 2009; Ottesen, 2007b).
Other studies from the Norwegian context have found that critical considerations of
pre-conceptions and reﬂections on why values and actions are appropriate for the
teaching practice are seemingly absent (Sundli, 2001; Søndenå, 2004).
These ﬁndings all indicate that the student teachers seem to place greater
emphasis on self-conceptions and context-speciﬁc aspects, rather than overarching
epistemic reﬂections (Nerland, 2006; Ohnstad & Munthe, 2010). Theoretically
(Schön, 1983; Van Manen, 1995), such tenuous reﬂections will limit a student tea-
cher’s learning to merely a reproduction of the existing notions of expedient prac-
tice at the internship school and be at the expense of the student teacher’s critical
reﬂection, and thus professional development (Ball & Cohen, 1999; Feiman-
Nemser, 2001).
A systematic review of research on NGTE states that there has been very little
research examining student teachers’ reﬂections in the Norwegian context, and that
the need for further explorations of student teachers’ reﬂections during internships
seems still intrusive (Haugan, 2011). Based on this, this study aims to make a con-
tribution to the research on student teachers’ reﬂections during internships through
the illumination of the following research question: what characterizes four
Norwegian third-grade student teachers’ expressed collective and individual
reﬂections during their internships?
The relationship between student teachers’ reﬂections in the collective discus-
sions with the mentor during guidance sessions and in the individual written logs is
explored through a qualitative methodology. After a description of the method and
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theoretical framework with its analytical concepts, the results are presented and dis-
cussed in light of theory and previous research.
Method
Contextual description and sample
Internships are integrated into the NGTE for several periods, with a minimum of
100 days over a total of four years. Four student teachers in their third year of
NGTE, Anne, Beth, Cher and Dave (aged 23–31 years old), were followed during
their internships for two periods of two weeks each, in the spring and autumn term
of 2010–2011, respectively.
Data collection
This study is a part of a larger one, in which four student teachers were investigated
by the use of various methods: (a) Semi-structured interviews (one prior to and one
after the internships with each student teacher), which resulted in 20 hours of audio
recording, and approx. 300 pages of transcriptions; (b) Logs (collected daily from
each student teacher), which resulted in approx. 80 pages of text; (c) Video-observa-
tions (approx. 11.5 hours of dialogues between the student teachers and their men-
tor during guidance sessions both prior to and after teaching); (d) Field
observations (daily ﬁeld observations of the (inter) actions that took place during
the student teachers’ teaching), which resulted in massive memos that were used as
background information to situate the actions and sharpen the focus for further ana-
lytical collections of the data. In this study the video-observations and statements in
the logs will be used to illustrate the characteristics of the student teachers’
reﬂections.
Data analysis
The constant comparative method, originally developed by Glaser and Strauss
(1967) to be used in Grounded Theory (GT), was the structuring frame of reference
in the analysis. Grounded Theory has received massive criticism, particularly for
being too subjective and for not including theoretical interpretations to lift the anal-
ysis to a higher level of abstraction (Richardson & Kramer, 2006). This criticism
has led to an exposure of the theoretical foundations on which GT rests (Strübing,
2007), and, in continuation of this, to a development of a number of versions that
match scientists’ different ontological and epistemological positions (Bryant &
Charmaz, 2007).
An important consideration in the study was the question of which theoretical
framework we should use as an analytical tool in the interpretation, description and
explanation of the empirical world under study. We found the socio-cultural theoret-
ical framework appropriate as it is a perspective that underlines that reality is situ-
ated in contextual aspects and is constructed by actions conducted in response to
these (Vygotsky, 1978). As such, this study resembles a constructivist version of
GT (Charmaz, 2006). Our pre-conceptions as researchers rested less on Glaser’s
(1978) understanding of GT as a methodology to detect the ‘real’ truth as it
emerges from the empirical data, and more on Strauss and Corbin’s (1994) stated
notions that they did not believe in the existence of a ‘pre-existing reality out there.
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To think otherwise is to take a positivistic position that … we reject … Our posi-
tion is that truth is enacted’ (p. 279).
Although the study made use of theory when making inferences, the main aim
was to allow the empirical data guide the analytical process. By way of constant
comparison, coding and analysis of the data material, this methodological approach
generated empirically based assertions that were later interpreted by the use of theo-
retical concepts under socio-cultural theory. As the discussion evolved in a tension
between empirically and theoretically generated constructions of knowledge, the
analysis ﬁrst sought to conceptualize collective patterns in the videos of the guiding
sessions, and later individual patterns in the logs, by identifying empirical expres-
sions of the student teachers’ reﬂections. This method offered ﬂexible analytical
guidelines that allowed a focus on data collection and the construction of theories
by way of successive data analyses and an ever-tightening conceptualization.
The ﬁrst analytical stage was an open coding of the videos from the guiding
sessions and the comments from the reﬂection logs. In this phase, all data were of
interest. Throughout the analytical process the emerging codes were continually
redeﬁned, and more concentrated towards what was interpreted as central topics. In
the axial coding during the second analytical stage, the data were compared and
sorted into categories of interconnected codes from the open coding. A central cate-
gory that emerged from this constant comparison was a preliminary understanding
of the characteristics of the student teachers’ reﬂections, and one of the most strik-
ing ﬁndings was the difference between the reﬂections in the discussions during the
guidance sessions and the individual reﬂections in the logs. In a continuation of
this, we made intensive searches for analytical concepts that could help in making
sense of what was going on. This conceptualization process generated interpreta-
tions that were grounded both in the empirical data and in socio-cultural theoretical
concepts. These assertions formed the basis for the ﬁnal analytical stage presented
in the ﬁnal sections of this paper.
A coding software program, QSR NVivoTM Version 9.2, was used in the record-
ing, storing, indexing, sorting and coding of the data. The program supported rather
than performed any automated analysis by itself, although the use of QSR NVivo
made it easier to follow the analysis and assess whether the interpretations appeared
logical and trustworthy. In addition, two other strategies were used to ensure the
trustworthiness of the study: (1) the data were solely analyzed by the ﬁrst author,
while the interpretations were continuously reviewed by two other qualitative
researchers; (2) member checking was used to ensure that the student teachers rec-
ognized the content in the transcriptions, and that the interpretations expressed their
reﬂections.
A socio-cultural perspective on reﬂection
Vygotsky (1978) stated that learning and cognition are mediated by social and cul-
tural activities that cannot be separated from the artifacts in use. Artifacts mediate
actions, and collectively this creates meaning in concrete situations. Thus, the
capacity for human reﬂection, learning and action depends on the knowledge and
mastery of mediating artifacts. Leontjev (1978) elaborated Vygotsky’s (1978)
thoughts in his activity theory, with descriptions of the relationships at different lev-
els both within and between objects and activities. From this perspective, human
activity is aimed towards a motive, actions towards a goal and operations towards
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conditions in the physical world. The overarching motive is the main object and the
catalyst for the activity, and goals and conditions are created to achieve a satisfac-
tory outcome based on the overarching motive.
Analogous with Leontjev’s (1978) activity theory, Wartofsky (1979) divided arti-
facts into primary, secondary and tertiary. Primary artifacts correspond with the
operation level, and are artifacts that simplify and streamline the ways of working,
both technically and psychologically, e.g. such as chalk and blackboards. Secondary
artifacts correspond with the action level, and are artifacts that pass on the knowl-
edge of how primary artifacts are used and created, e.g. teaching methods and rules.
The secondary artifacts are connected to the primary artifacts as they provide guid-
ance on how the latter should be used. Tertiary artifacts correspond with the activity
level, and are artifacts that provide overarching perspectives and identities to collec-
tive activities, in addition to being of great importance to human subjective experi-
ences of the world, e.g. learning theories and scientiﬁc research paradigms.
Figure 1 merges the theories of Vygotsky (1978), Leontjev (1978) and
Wartofsky’s (1979), and illustrates how the different levels of objects, mediating
artifacts and activities relate, both vertically and horizontally.
Figure 1 implies that a tertiary artifact is an abstraction of the secondary
artifacts, as well as being the actions that serve the activity. Similarly, a secondary
artifact is deﬁned as an abstraction of all the primary artifacts and the operations
used to perform the action. Reﬂection can be deﬁned as an assessment of the activ-
ity’s impact in relation to an object or an artifact at a higher level of abstraction
(Wartofsky, 1979), but cannot take place without mediation as it necessitates an
experience of the consequence of the mediation. During reﬂection, the individual
takes a step back from the activity and moves the awareness from the immediate
object towards an object at a higher level. Through such reﬂection, it is possible to
achieve an understanding of given artifacts and activities in relation to other levels.
As a result, the process moves beyond the limitations of mediation as the artifacts
are understood in relation to other levels of the activity.
Reﬂective mediation
Dalsgaard (2007) developed the concept of reﬂective mediation to describe and
understand reﬂection based on the theories presented above. Reﬂective mediation is
the mediation of conditions with primary artifacts (in operations), goals with sec-
ondary artifacts (in actions) and motives with tertiary artifacts (in an activity), with
Activity
Action
Operation
ACTIVITIESARTIFACTSOBJECTS
Motive
Goal
Condition
Tertiary
Secondary
Primary
Figure 1. A merging of the hierarchical relationship between objects, artifacts and activities
(after Vygotsky (1978), Leontjev (1978) and Wartofsky (1979).
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a simultaneous reﬂection on the operation’s consequences in relation to goals or a
secondary artifact, or the action’s consequence in relation to a motive or tertiary
artifact. The concept of reﬂective mediation creates such a link between learning at
different levels, and is further developed in empirical and theoretical reﬂective
mediation (see Figure 2).
Figure 2 illustrates how empirical reﬂective mediation is a reﬂection concerning
the activity’s impact in relation to an object at a higher level of abstraction. The
activities in empirical reﬂective mediation take place as ‘trial and error’, because
the individual is solely aware of the object and does not know how, for example,
the goal is to be mediated. The individual is ‘empirically bounded’, and not able to
see beyond the immediate physical environment, thereby meaning that empirical
reﬂective mediation implies that the individual seeks his/her way through empirical
efforts until the object is reached (Dalsgaard 2007).
Theoretical reﬂective mediation is a reﬂection concerning the activity’s conse-
quences in relation to an artifact, in addition to the object being on a higher level
of abstraction. Conversely with empirical reﬂective mediation, theoretical reﬂective
mediation is not ‘trial and error’, as the individual is not solely aimed at the object.
The individual can see beyond the immediate relation to the physical environment,
while the reﬂection is concerned with to what extent the artifacts are capable of
developing mediating strategies that serve the motive for the activity (Dalsgaard
2007).
Results
Reﬂections in the guidance sessions
A content analysis of the video-recordings of eight guidance sessions with the stu-
dent teachers and their mentor gave an impression of the concerns in the collective
reﬂections. The themes were timed and placed in six (+1) categories (Method,
Learning prerequisites, Frame-factors, Content, Goals, Assessment), as shown in
Table 1.
Table 1 shows that the mentor and the student teachers ﬁrst and foremost
reﬂected on methodological matters (approx. 38.4%) in their guidance sessions,
Motive
Goal Secondary artifact Action
(Consequence)
Goal
Condition Primary artifact Operation
(Consequence)
Tertiary artifact
Goal Action
(Consequence)
Condition Operation
(Consequence)
Empirical reflexive mediation Theoretical reflexive mediation
Secondary artifact
Primary artifact
Secondary artifact
Figure 2. Empirical and theoretical reﬂective mediation (modiﬁed after Dalsgaard, 2007:
56–57)
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especially in terms of the organization and implementation of teaching. This was
the case for both the student teachers (approx. 40.1%) and their mentor (approx.
35.8%). Hence, the main concern was how they carried out their teaching.
The pupils’ learning prerequisites were the second greatest concern (approx.
20.7%, student teachers 19.9% and mentor 21.9%). A typical conversation in this
category started with the student teacher’s considerations of the necessary adjust-
ments for their teaching instructions, based on the pupils’ learning prerequisites
(e.g. motivations, skills, home background), followed by the mentor’s reﬂections of
the aforementioned considerations and a detailed description of how she used to
organize and carry out her teaching as a consequence of the pupils’ learning prereq-
uisites (cf. the ﬁrst category). In other words, their second greatest concern was
who they taught.
Reﬂections regarding the frame factors were the third greatest concern (approx.
16.4%, student teachers 13.5% and mentor 20.8%). This category involved the
teaching environment, and considerations regarding conditions that in various ways
limited or enabled teaching. The content in this category was discussions regarding
practical frameworks, e.g. curriculum, teaching materials and room conditions, in
addition to social frameworks such as the school culture, teamwork and the student
teachers’ personal resources, knowledge and values. A majority of the reﬂections
that were placed in this category were discussions of the norms and rules at the
school in general, and in the class in particular. In other words, this category is clo-
sely connected to the ﬁrst two. A typical conversation began with the student tea-
cher’s description of an observation they had made of their pupils (learning
prerequisites), followed by a description of how they had taken this into account
(method), before the mentor ﬁnally commented on this based on how she and the
other teachers were used to doing it (method) with respect to norms and rules
(frame factors) that were already established.
The content of the teaching was the fourth greatest concern (approx. 11.3%, stu-
dent teacher 12.9% and mentor 9.0%). This category included the subject matter
content, the what of teaching. The subject matter was discussed to a low degree in
the guidance sessions, and in fact, it is interesting to note that reﬂections in the ﬁrst
three categories were of concern approx. 74% of the time. In addition, discussions
regarding the aims of the teaching in the goal category were of even less concern
(approx. 7.0%, student teachers 6.7% and mentor 7.5%). The general aim for the
teaching lessons (the pupil’s development of knowledge, skills and attitudes) was
hardly reﬂected upon, which is also closely related to the low focus on how the
teaching and pupils’ learning should be assessed in the last category (approx. 1.0%,
Table 1. Video analysis; themes discussed by student teachers and their mentors during
guidance sessions given in minutes (rounded to nearest half-minute) and percentage
Actor Method
Learning
prerequisites
Frame
factors Content Goals Assessment Other
Talk
time
Students (min) 143 71 48 46 24 3 22 357
(%) 40.1 19.9 13.5 12.9 6.7 0.8 6.1
Mentor (min) 86 52.5 50 21.5 18 3 9 240
(%) 35.8 21.9 20.8 9.0 7.5 1.3 3.8
SUM (min) 229 123.5 98 67.5 42 6 31 597
(%) 38.4 20.7 16.4 11.3 7.0 1.0 5.2
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student teachers 0.8% and mentor 1.3%). Hence, discussions regarding why the
teaching had been carried out in the observed manner were almost absent. The
‘Other’ category involved conversations with no signiﬁcance for the teaching of
pupils or for the student teachers’ training.
Student teachers’ reﬂections in logs
The analysis of the student teachers’ logs indicated that their reﬂective concerns
were more critical and on a higher level of abstraction than was implied during the
discussions in the guidance sessions. This is illustrated by the following quotations
from Anne, Beth, Cher and Dave:
I also choose to let students work together and discuss during their IT education, even
if the results are more noise than I actually prefer, because in the back of my head, I
have the theories of Olga Dysthe [a Norwegian researcher who has authored books on
socio-cultural learning theories], which state that collaboration strengthens the pupils’
faith in each other's academic abilities, not to mention the socio-cultural learning the-
ory which says that language is a tool for thought, and collaboration and mediating
tools help you through your zone of proximal development, thus promoting learning.
(Anne)
Good relationships form the basis for a good learning environment. Pupils who do not
have good relationships, whether with friends or teachers, have in my opinion a poor
basis for doing well in school compared with those who have good relationships with
the surrounding people. Good relationships with teachers make pupils tell if there is
something/someone who is bothering them, and good relationships with fellow pupils
make you want to go to school, because one thrives. (Beth)
I need to know the pupils prerequisites so that I can build my teaching on what the
pupils already know. The knowledge of where the pupils are mentally at different
stages and what they can understand is the knowledge that essentially comes with
experience. Of course, you can read about Piaget’s stages and look in the curriculum
for what the pupils should learn and when, but experience with real pupils brings a
whole different understanding of what, e.g. a third grader needs in terms of support
and facilitation compared to a seventh grader. … It is of course important to be con-
cerned about oneself and always reﬂect on what one can do to improve and become a
better teacher, but the key to how you can become a better teacher is always grounded
in the knowledge of the pupils you are teaching. (Cher).
I sense with myself that it’s easy to make use of behavioristic methods in an attempt
to create a quiet learning environment. I’m constantly trying to reinforce the positive
elements in the classroom presumably based on a hope that the positive behavior will
increase. Several times I have felt that the classroom environment has become too
noisy, and I have, in spite of my negative attitude towards disciplinary actions, reacted
with “anger”. When I think about it in retrospect, I’m not sure what I am trying to
accomplish with these reactions. Is it an attempt to practice some kind of negative
reinforcement, even though I really do not believe in this? I often experience these
reactions as somewhat desperate actions applied based on the fear of losing control.
(Dave)
From the presented theoretical perspective, all the comments can be regarded as
contemplations related to why (or why not) planned or conducted actions mediate
purposeful conditions for the pupils’ development at the operation level (Leontjev,
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1978). These reﬂections seem to be guided by the student teachers’ knowledge of
objects and artifacts at a higher level of abstraction (Dalsgaard, 2007).
Anne’s reﬂection is grounded in her knowledge of mediating artifacts on both
the action (c.f. collaborative teaching method) and activity (c.f. socio-cultural learn-
ing theory) level. Anne describes how she reﬂects on these conditions and accepts
the noise from the pupils’ collaboration, based on a theoretical knowledge which
informs her that this is appropriate and serves as a means to an end to achieve the
objects at higher levels (in this example the pupils’ learning). In comparison, Dave
refers to his methods (secondary artifacts) founded on behavioristic theory (tertiary
artifact) related to his classroom-management actions. In Dave’s reﬂection, we can
see how his knowledge of artifacts at a higher level of abstraction enables an ability
to assess his teaching practice. Differing from Anne, his reﬂection process ends
with a critical conclusion regarding his actions. According to Dalsgaard (2007), it
could be argued that Anne’s and Dave’s notions of appropriate teaching practice are
mediated through their theoretical reﬂective mediation as they anchor the reﬂections
in knowledge of mediating artifacts at a higher level (socio-cultural learning and
behavioristic theory at the tertiary). This reﬂection enables a critical evaluation of
actions (positive vs. negative), and as such has consequences for their future consid-
erations of teacher actions.
Similar to Anne’s and Dave’s, Cher’s comment expresses theoretical knowledge
by referring to Piaget (tertiary artifacts), but her critical assessment of the theory
informs her that this is not adequate in order to achieve an understanding of the
pupils’ capacity and developmental potential (goals at the action level). Based on
this, we can interpret that Cher’s reﬂections in the guidance session are rooted in a
clear attitude towards another object at a higher abstraction level and that insight
into the pupils’ prerequisites is a means to an end to help facilitate learning on the
action level.
Beth’s reﬂective mediation is somewhat different from the other three. Her logs
show no explicit traces of tertiary artifacts (e.g. learning theories) and the statement
illustrates that the sense-making reﬂections are grounded more in empirical experi-
ences. However, her reﬂection provides an indication of how she bases her notion
related to why she is concerned with the establishment and maintenance of relation-
ships with the pupils on personal opinions. She explains how she wants to get to
know the pupils, not by accident, but based on a conviction of this as being appro-
priate for the pupils’ well-being (a condition at the operation level), which is under-
stood as a prerequisite for obtaining the goal of pupils learning (at the action level).
As Beth is anchoring her reﬂections in the object on a higher level of abstraction
and the sense-making are based on personal experiences rather than on knowledge
of mediating artifacts at higher levels, one can interpret Beth’s reﬂection to be an
empirical reﬂective mediation (Dalsgaard, 2007).
Discussion
The ﬁndings from the analysis of the guiding sessions indicate that both the student
teachers and their mentor’s collective reﬂections ﬁrst and foremost concerns meth-
odology, learning prerequisites and frame factors (the how, who and contextual
aspects of teaching). They appear to be less concerned with the subject matter and
questions related to why they act as they do during teaching. From the theoretical
perspective of this study, reﬂection is dependent on the use of mediating artifacts in
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object-oriented activities, and can be deﬁned as the mediation and reﬂective media-
tion of artifacts within a given practice activity (Dalsgaard, 2007). In the guiding
sessions, the student teachers are reﬂecting on the operation level (Leontjev, 1978),
and are searching for primary artifacts (Wartofsky, 1979) that can mediate
(Vygotsky, 1978) conditions that are perceived as purposeful, rather than to reﬂect
on why these mediate pupils’ learning by abstract references to objects and artifacts
at higher levels according to activity theory (Dalsgaard. 2007).
A premise for student teachers’ thinking and knowledge development is that the
supervision and related reﬂection are not only focused on what the student teachers
have done (Sundli, 2001; Søndenå, 2004), but also on what lies behind their think-
ing and choice of actions, i.e. the ‘why’ of teaching. Thus, even though the focus
on the ‘who’ and ‘how’ of teaching in the guidance sessions enhances the student
teachers’ situated action competence by continuously learning how to use the cultur-
ally known mediating artifacts, they may not develop conceptual insights at the
action and activity levels (Leontjev, 1978). Based on the presented theoretical
framework, knowledge of secondary and tertiary artifacts is necessary to view
beyond the operation- and action-level of the activity (Dalsgaard, 2007). A lack of
critical reﬂections concerning ‘why’ limits the possibility for developing an under-
standing that exceeds the current context. Hence, the situated nature of learning
may be ampliﬁed by a somewhat absent focus on ‘why’ the objects, artifacts and
activities are purposeful.
The ﬁndings from the analysis of the collective discussions in the guiding ses-
sions correspond with research on student teachers’ reﬂections presented in the
introduction (Ong’ondo & Jwan, 2009; Ottesen, 2007b). As the discussions were
not drawn into more general and abstract levels in the guidance sessions, this may
be interpreted as a rather one-dimensional objective to learn tools and skills that
can mediate learning conditions that is perceived as appropriate at the operation-
level (Leontjev, 1978, Dalsgaard, 2007). These concerns may limit the reﬂections to
self-conceptions and concern with context-speciﬁc aspects (Nerland, 2006; Ohnstad
& Munthe, 2010), and thus be at the expense of the student teachers’ professional
development (Ball & Cohen, 1999; Feiman-Nemser, 2001). However, the inferences
based on the interpretations of comments from the student teachers’ individual logs
suggest, in light of the theory of reﬂective mediation, that their reﬂections are
grounded in more abstract levels than indicated by the discussions in the guiding
sessions.
The presented comments from the individual logs illustrate how the student
teachers reﬂect on why their activities can mediate wanted outcomes based on
objectives or artifacts at a higher level abstraction. This implies a critical appraisal
of both conducted and planned actions. The ﬁndings suggest that the student teach-
ers base their reﬂections on an emerging understanding of the interconnectedness
between their activities, objects and knowledge of mediating artifacts during intern-
ships. This subsequently enables them to self-mediate and reﬂect. In other words,
through their evolving practice and abstract considerations of experiences, the stu-
dent teachers’ reﬂection process proceeds as a self-governed activity.
A sign that indicates student teachers’ development is their recognition of the
complexity in the various aspects of the teaching profession, and that they are
increasingly able to utilize the available mediating artifacts to help pupils learn and
develop (Edwards, 2010). Learning to become a teacher involves the development
of an enhanced capacity to ‘interpret and act on the workplace and to question
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meanings and the social practices that sustain them’ (p. 67). In light of this, a prag-
matic interpretation of the student teachers’ reﬂections is that they are gaining sev-
eral action oriented strategies in their guiding sessions, in addition to the ability to
acquire culturally grounded artifacts they can assess and use as a foundation for
their reﬂective mediation in the future.
From a socio-cultural perspective, reﬂection cannot take place without media-
tion, as reﬂection necessitates an experience for the consequence of the mediation
(Dalsgaard, 2007). The practical orientation of the reﬂections during the guidance
sessions can mediate and ‘approximate’ the practice of experts (Grossman et al.,
1999). Without the empirically based concrete knowledge of experienced teachers,
novices may ﬁnd that their discussions never get off the ground. This knowledge,
as well as the opportunity to try it out in a structured assignment with a relatively
controlled setting, enables the student teachers to experience more initial success
and mastery experiences, thus leading them to be more inclined to try again and to
have further opportunities to develop their effectiveness over time. In addition to
the practical beneﬁts of simplifying a complex task when coupled with reﬂection
and discussion, the context-speciﬁc knowledge expands the opportunities to make
more overarching and abstract connections to comparable settings.
Conclusion
The research question of this paper was as follows: what characterizes four
Norwegian third grade student teachers’ expressed collective and individual reﬂec-
tions during internships? To answer these questions, data from guidance sessions
and student teachers’ individual logs were presented, analyzed and discussed. The
study was theoretically grounded in the work of Vygotsky, Leontjev, and Wartofsky
(1979), and the concept of reﬂective mediation, developed by Dalsgaard (2007),
enabled us to interpret how the student teachers mediated their activities through
reﬂections on artifacts and objects at different levels of abstraction. Considering
only four informants’ reﬂections were explored, the results from this study cannot
be generalized to the whole population of student teachers. Instead, the study’s con-
tribution to the research ﬁeld is twofold.
First, the ﬁndings related to the collective reﬂections in this study are consistent
with other studies on the topic, which indicates that the student teachers are ﬁrst
and foremost searching for a practical and concrete introduction to the applied prac-
tices and contextual aspects at the internship school (Hegender, 2009; Lipponen &
Kumpalainen, 2011). Other studies have assessed this phenomena as being an
expression of limited reﬂective abilities (Sundli, 2001; Søndenå, 2004). However,
from the presented theoretical framework, it is possible to view this pragmatic
approach as an important prerequisite to be able to facilitate the situated objectives
and conditions purposefully. The concrete knowledge of the appropriate ‘how’ of
teaching based on notions of ‘who’ they teach expands the student teachers’
insights of both situated objects and relevant mediating cultural artifacts as they
gain insight from each other’s experiences and their mentor’s expertise during col-
lective reﬂections. This theoretical assertion is supported when compared to the data
from the individual logs that indicate more abstract and critical considerations of
‘why’ the expressed concerns in the collective reﬂections are perceived as
appropriate or not.
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Second, the concept of reﬂective mediation in general, and the notions of
empirical and theoretical reﬂective mediation in particular, are analytical mediat-
ing artifacts in themselves that enable studies on reﬂection in educational
research. In sum, the ﬁndings in this study partly contradict the mentioned con-
gruent research regarding student teachers’ tenuous reﬂections in the introduc-
tion. Based on this, the study calls for further scrutiny and more nuanced and
pragmatic discussions with regard to student teachers’ reﬂections during
internships.
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